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PREF?^CE 


The lowfer branches of the Woollen Industry afe a 
direct* outgrowth of economiS practices .in textile 
production. The basic idea of re-claiming the sound 
usable fibre from rags — new and old — and of making 
the^ resultant fibrous product into yarn and cloth, 
ori^nated in the West Riding of Yorkshire. 

Formerly, the factory operations and manufacturing 
equipment, to which this conception gave rise, were 
peculiar to the Heavy -WooUen^districts of this country. 
Within the last three or four decades, the English 
system of .manufacture has been eiCploited, but 
not superseded, in Continental and American textile 
centres. 

An outstanding international asset, accruing from 
the production of goods made of ** Wooh Substitutes,*^ 
is a commensurate supply of new clothing, at a reasonable 
cost, for the piillion. 

To the ordinary and superficial observer, the Shdddy 
Industry is suggestive of manufacturing methods 
and processes in which spurious and adulterated mater- 
ials' are ^ployed. It should, however, be understo#d^ 
that jsho^jL of ^all siprt^ is literally^ uoool filamen^y 
though fleece\ool is not definable as shoddy ; and also 
that the wliole scheme of ^lill wofk, connected with tlie 
]flanufactip:e of nj^ddy intg^ )voven fabri^is penetrated 
through and thriu^h with initiative energy, coi^ptrqptiji^ 
ability, and brain effort. 

Progress in the €rt of manufacturing “Wool ^ub- 
stitutesf * as in the art of manufacturfng natural wool, 
is m^ured by* the skill of the worker, tlie trained 
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capacity cloth originator, th?f uftrentive fkculty 
of the machinist, the resourcefulness of the J/usiness 
economist, and the industrial foresight an(^ enterprise 
of^the mill owner. * * 

In this analytical study* of the isuftject, the various 
classes aiM grades of the recoVered materials, and alsog 
of thfe by-products, applied in this section of the- woollen 
industry, are dealt wjthf The practices , in making the 
"materials ^nto spun yarns and new cloths are also 
reviewed, and some consideration is given to the 
machinery employed, and to the variety of fabrics 
produced. f * 

Commercial expansion is based on efficiency in factory 
output. Mill Equipment and drganization enter lar^ly 
into this factor. The Jatest types of machinery lor 
« recovering fibrous substances from rags, waste yarns, 
arid other sources, and also the machinery employed 
in yarn preparation and weaving, are therefore illustrated 
and described. » 

Through the courtesy of my friend Joseph Auty, Esq., 
J.P., Batley, ^his section of the book*is enhanced in 
interest by a series pf factory views of the Sorting, 
Carding, and Spipning Departments of the# firm of 
Mes^s. Joseph Auty & Co., Ltd., of which he is the 
founder. • ‘ ® 

I also^ desire to acknowledge my indebtedness to 
41ie«rs. Sir Titus Salt, Bart., Sons & Co., Ltd., SSltaire, 
for samples of 'Mohair, Alpaca, ^Cashmere afm Camel- 
hair Noils ; to Messrs. Reuben Gaunt ^ Sons, ’ttd.. 
Parsley, for samples of Crossbred and Meflno Noils; 
and to the fqjlowing firms photog^hic and othe* 
machine illusttsfitions — ^ 

*^Tftessrs. Fitton & Sons, Dewsbury’; Messrs. P. & C. 
Garnett, ^td., Cleckheaton ; Mes^. John Haigh k 
Sons, Ltd., Huddersfield ; Messrs. F. Hattersley, Pickard 
j&^o., Leeds; Messrs. Walker & Smiti, Ltd., Ba^Jley;^ 
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and Messrs. Wm? Whiteley & Sons, Ltd.^iffckwood. 
The speciij^ens of carded ^material, of condensed slivers 
and SHjin yar^^s, photographically reproduced in Figs. 
44 and 45a and 45b, have been sjipplied by Mr. Armitage,# 
Carding Engineer at the mills of « Messrs. Auty & Co., 


UEADINOLEY, LeEDS, 

December, 1921 . 




CONTENTS 


PAQB 

PREFACE V 

CHAPTElll 1 

ARTIFICIAL WOOL PROBLEM ... 1 

Artificial Wool and Silk — Complexity of Artificial 
Filament Production — Causes which detract from 
the Solutiqp of the Problem — Structural Charac- 
teristics and Differentiations found in Wool — 

Value of Filament Length and Structure in Manu- 
facturing Work — ^Woollen Yams — ^Worst^d Yams — 

' Textural Brightness and Fibre Quality — ^Wearing 
Durability of Wool — ^Behaviou# of Wool under Friction 
— Chemical Composition — Requisite Properties in 
Wool Substitutes. 

r 

CHAPTER II 

RECLAIMED OR REC(5VERED WOOL 12 

Uses and Application of Reclaimed Wcyl — Dimen- 
sions of the Shoddy Trade — Ratios of Consumption of 
Fleece Wool and of Recovered Wool Fibre — Woql 
Supx^ies inadequate to the Imdifetrial requirements — 

Rag Imfterts — Shoddy Exports — ftistoric Data— j 
Manufacturing Economics — Means devised for 
recoveruig Waste FllamefiiJ— Rags thb chief source of 
Re-manufactured Fibrous Materials — West Riding 
of •Yorkshire Trade Organization — Classification of 
Regeil^rated Fibrous Materials. 

CHAPTER III 

MUNGO aStD shoddy ^ . . .23 

Reclaimed 'Wool Fibre—Sfliality of Rag ^d Quality 
of Shd&dy — ^S^nixture oi Rags made of difierent Sorts 
of Wool — ^A&alysis of Shoddy Fibres— Microscopic 
Tests — Structural Variations in •Shoddy Filaments — 
Shoddy and Woollen Goods— Operations in 3ttungo 
and Shoddy Production — Sorting-j-Bedding and* 
Filing — Grinding or Pulling — ^Rag-grinding or Rag- 
Machinery — Suction Plant Convevor — ^Effects 
of Iz^fficient Gr^^ng. 


_ i» 



"CONTENTS 

CHAPTER IV F^l 

'IXTRACT WOOL , . . r, ? 46 

“ Extract,” the material derived from Union Gcjods — o 
Methods of Detecting Vegetable Fibre in Spun and 
Woven Manufactures — Chenhcal Re-apticCn of Textile 
Fibres — ^^cid Tests — ^Microscopic Dissection — Forms 
of Applijj^ation of Cotton in th4 Union Trade — ^Wet and 
Dr^ Processes of Carbonizing — Steeping Process, 
Routine of Treatment-* Gaseous Process — ^Fitton’s < 
Carbonizing- Machinery — Continental Practices — Rag 
Drying — 'i'he Hattersley-Pickard Hot-air Dryer— 
Whiteley’s Enclosed Chamber Machine — Qualities 
and Uses of “ Extract.” 

CHAPTER V 

fOILS— PULLED-YARN MATERIALS— FLOCKS 67 

Noils a By-pr6duct of Worsted Combing — Character 
and Qualities of the Material — Merino and Crossbred 
Noils — Lustre Wool Noils-* -Alpaca, Mohair, Cashmere 
and Camelhair Noils — ^Uses of Noils in Woollen Manu- 
facturing — ^Process Wastes — Carding, Spinning, Warp- 
ing and Weaving Wastes — ^Pulled Yams— ^rts 
and Applications of the Fibrous Resultant — Gametting 
— Knot Breaker or Preparer — Single-, DoulAe- an^. 
Three-Swift Garnett Machines — Diameters and Speeds 
of Rollers in ^Garnett Machinery — Garnett Wire — 

Types of Garnett Wire and its Applications — 
Weight of Wire for Different Rollers — Operation 
of Setting Garnett Wiret— Milling, Raising, and 
Cutting Flocks — Employment of Flocks ‘ili the 
Finishing of Woollen and Mungo Goods. 

CHAPTER VI 

b|,ending' .... 118 

^ (JBjects of Blending — Shoddy and Woollen M^a- 
^acturing Comparisons — ^Blending a Basif Piy?ess — 
Admixture of different Materials and Lop-price 
Yam Production — Coloured Blends — ^Neutrm firey 
Shades — Uses of Fleece Wool'^in Shoddy Blending 
—Wool Substitutes and Col&ir Scale jm Mixtvre 
Shades with Shoddies as the^ Bulk Filam^t Ingre- 
Dfents — (Colour Standardization and Material Mixing 
— Grey ^Blends in Dark and Medi^ Tones — 

Process of Teazing — Mixing in ,the^ Fearnought 
— Constraction aiid Working of the Machine — 
ireparatiqn of different Materials for thfi Teazing 
operations. 



KJKJ^ J 


CHAPTER VII PAQl 

YARN ^REPARATION « . . . .140 

“ CiOnditioif of the Blended or ]^r^ared Material — 
Processes in Yarn Manufacture-^ard Clothing — 
Carding Machinferyi— Functitftis of the Swift, Workers, 
Strippers, Fancies and in Scribbling or Ceding 

Machinery — Automatic or Copper Scribbler Fqpd — 
Operation of Carding — ^Blamiere’s Lap-former — Scotch* 

01* Overhead Carder Feed— stages in Carding — 

Bing DofTers — ^Tape Condensers — Sinning on ^e Self- 
Actor — Changes effected in Spinning in the Condensed 
Sliver — Relative Counts of the Sliver and the Spun 
Yarn — The Yorkshire Carding Practice. 

CHAPTER VIII 

CLOTH MANUFACTURE . . .169 

•Departments of Cloth Manufacture — Productive 
routine in Woollen, Shodd^B and Worsted Cloth 
Manufacture — ^Factory Direction and Control — ^Field 
for Practical Work — ^Weaving — Types of Loom em- 
ployed — ^SLoom Output — ^Varieties of Shoddy or Mungo 
Cloths — ^Practices in Loom or Cloth Setting and in 
Looming — CTnion Fabrics — ^Tweeds — ^Pilots — ^Friezes 
— ^Napps — Meltons-^lankets — Rugs— Tace Cloths — 
Beavers — Cloth Finishing in the Shoddy jndustry. 


INDEX 


187 




ILLUSTRATIONS 

no, PAOH 

1. * Microscopic View of WoorFibres . , . • . 3 

2. Micpo^pic- View of Wool Fibres with External • 

•• Scales Kemoved . • • • • 6 

3. Factory View of Rag-Sorting Roonf . . • ^ . 16 

4. Rag-Grinding Machine 27 

6 and 6 a. Types of Lags Applied to Cylinder of the 

Rag-Grinding Machine . . . . .31 

>6. t’actory View : Blending Room .... 36 

/ 7. Microscopic View of Material derived from Pulled 

Rags • . .39 

8. Idicroscopic View of Pulled Rags containing Cotton 43 

9. Microscopic View of Union Clotti ... 47 

,10. Microscopic View of Wool and Cotton Filaments in 

Dissected Union Yarns .... 48 

11. Fitton’s Carbonizing Machine, General View . 49 

12. Fittoi^’s Canonizing Machine, without Truck . 63 

13. Fitton’s Carbonizing ^Machine, Cylind& Mounted 

with Truck |. .57 

14. Fitton’s Carbonizing Machine, showing Cylinder and 

Truck in Working Position . • . . .^61 

15. Hatteilley-^ickard Rag-drying Machine , . 66 

16. A : Merino Noils. B : Crossbred Noils . . . &9 

17 and 18. Twied Specimens c<ujiaining Neppy Noils 73 

19. A : White Alpaca Noils. B : Bi*ownish-Grey 

Al^faca Noils 75^ 

20. Costum*^ Cloth containing Lustre Noils • . . 78 

21. A /Turkey \olu!lrNoiJs (1^ Combing). B : Turkey 

Mohair^Nwils (2nd Contbing) .... 79 

22. Cashmere Noils, . . ^ . . .83 

23. Oamelh^r Nqijs. A: fcf Combing. Be 2nd 

Combing . . ^. 86 

24. Preparer or Knotbreaker . . • . \ ?? 

26.. Single-Swift Gameiifc t. 89 

20. Sectional Drawing of Single-Swift Wast% Opener . 9f 

27.# Tlyee-Swift Galbett . • • . , . 96 

28a. Garhett Wire for Rollers of Knot breaker . . 99 

% ... * ‘ • 
Xlll 



ILLUSTRATIONS'' 


0 


kiv^ 


FIO. PAOB 

28b. Gamett Wire for Rollers of Wtfste Opfener . 99 

28c. Flat Tooth for Gamett Wire . • ^.101 

28d. Saw Tooth Ga'inett Wire 101 

29. Section of Roller covered withoGafnett Wire . 103 

30. Section of Leather’s Dpuble-Row Setting of Garnett ^ 

' Wire f04 

31. Garnett “ Clothed ” Feed Rollers . " ^ . 100^ 

32. Gan.ett “ Breast ” Cylinder for Carders • • 107 

33. La\;he used in Wire-covering of Rollers . • . 109 

34. Tools used in Clothing Rollers with Garnett Wire 111 

35. Dronsfield Wire-covering and Grinding Machine . 113 

36. Haigh’s Teazer . . . . r . . 120 

37. Haigh’s Fearnought 126 

38. Sectioiial Drawing of the Fearnought (xMessrs. John 

Haigh & Sons, Ltd.) .... 133 

39. Factory View : S(?i.4bbling Machinery . .137 

40. Factory View ; Sectional Part of Scribbler . . 141^ 

41. Factory View : Carding and Condensing^ Machinery 146 

42. Four-Part Scribbler (John Haigh & Sons, Ltd.) . 149 

43. Two-Part Carder and Scribbler (John Haigh ^ Sons, 

Ltd.) '. . . . . . .151 

44. Sample of Carded Web : Shoddy Material . . 156 

45. A — Condensed Slivers : Shoddy Material. B=Spun 

‘ Yarns : Shoddy Material .... 157 

46. Factory View : Spinning Department, . . 161 

47. Microscopic View of Condensed Sliver, Mungo Blend, 

(1st Perkd of Spini?Lig) .< . . . .163 

48. Microscopic View of Condensed Sliver, Mungo Blend, 

(2nd Period of Spinning) . . . . 164 

49. Third Period of Spinning (Mungo Yam) . . 166 

‘ 60. Fourth Period of Spimilng (Mungb Ya n) . . 166 

,51. Shoddy Tweed ^ ‘ ^ . , . .176 

52. Union Checked Fabri^. (Cotton Warp, Mungo Weft) 178 
63 . Line<F Overcoating (Mungo and Cot^on-Twi^t Yams ) 1 83 



WOOL SUBSTI-TOI^ 


CHAPTER I 

ARTIFICIAL WOOL PROBLEM 

Artificial Wool and Silk— Artificial Wool Filament Production 
—Causes which detract from the Solution of the Problem— 
Structural ChMacteristics and Differentiations found in 
Wool — ^Filament Length and Filament Structure relative 
to Manufacturing Work— Woollen, Mungo and Shoddy 
Yams — ^Fibre Formation and Worsted or Combed Yarns — 
T^tural Brightness and Fibre Stmcture and Quality — 
Wearing Durability of Wool— Bthaviour of Wool under 
Friction — Chemical Composition — Requisite Properties in 
Wool Substitutes. 

• 

Wool Substitutes are not artificial but natural fibrous 
products. ♦TheJ’ compr^e (1) the filamgit by-products, 
which accumulate in the process of cloth man^acture ; 
and (2) the fibre recovered from “ waste yarns and 
fabrics, and from “ waste *’ hosiery and felted goods. 
In this sen^ tl^ differ from artificial sMk derived from 
wood pulp ; and producible, under special conditions, 
from cellulose nitrates by dissolving the nitrates in a 
prepared ^mixture of alcohol and ether. The viscose 
solution thus obtained, on being forced through minute* 
orifices into w^er,i becomes* an insolubfe compounds 
having *a threamike form. •Suitable numbers of these, 
threads are reeled, and twisty together in acquiring 
the artificiaWlk yaiyi of commerce. 

The manufacture of this efficient substitute for^ocow • 
silk is assisted by the homogeneous nature and for^aation 
of the silk fibril, which, as spun by the silkworm, pos^ 
se^s the three fssentials of a weavable thread — 
continuft^ of length, evenness of*diameter, and* tensile 


•a— (1457 e) 
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property.* Other varieties ot fibre— plant, animal or 
mineral — do not exhibit thes^ characteristics) in a like 
degree as silk. Tljeir staple length ranges from a 
'fraction of an inch, in ccutton and short-stapled wools, to 
severaHnches in long-stapled wodls, alpaca, and mohair, 
wjiile ‘their filament units differ in structure and'^'-in 
diameter measurement. 

To produce, for industrial purposes, a material as a 
substitute for such fibres, is a more subtle problem than 
that of producing a substitute for a natural filament 
thread. It involves something additional to the manu- 
facture of a fibre having continuous length, and which 
may, by doubling, be made into a yarn of a definite 
thickness, namely, the production of a fibrous subgtance 
which would, by meciianical practice, be formable into 
a spun yarn. 

The acquirement of a compound of % like chemical 
consistency as that of wool, is only part of the problem. 
Provided this should be discovered, andthabit could be 
economically manufactured, the question of making a 
fibre of the correct physical structure and of the requisite 
diversified spinnirig and clothing properties would still 
remain unsolved. The success achieved in* the produc- 
tion of artificial silk has, however, induced certain 
investigations for attainifig this object, 'if, it has been 
suggested, the finest and most delicate of textile fibres 
is capable of being artificially produced, .why not, as 
a result of research, discover a substitute which, by 
standardized practice, wduld be convertible^ into a 
fibrous material of the ryittire of woqj ? 

In pur^ance of this idea experiments have been 
-^ade* with a view of imparting tb vegetable fibres, 
partiqularly of the' jute category, some of the properties 
k)f fleece wool. Beginning with' a spinnable material 
more or less of the tensile strengtji of wool, and qf a 

* See Chapter on “ Silk ” in DreaSf BUmatf and Coskime Clothe, 
by the same Publbhers. < 
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known value in yarn^ construction, there appeared to 
be the premise of a measure of success. But it has been 
found? that, while such fibres may be»chemically treated 
to vary their maiiufgicturin^utility and application, 
they retain, in the processt IJioir structural character. 
The resultant material is therefore an artificial vegetable 
,as distinct from an artificial animal wool. 



Fig. I 

MICUOSCOPK3 VIEW OP WOOL* FIBRES 


Another so-called artificial wool is claimed to be 
producible by separating the* wool fibre or hair into 
its elemeijtal parts. The process is one of filament^ 
disintegration for the recovery of the spjndlc-shaped 
cells. These coK^titate tlfe body of the fibre, and may 
' be define*d as ait^uated cell fibrils, guch fibrils average 
, frbm 30 to 50 mm. in length, *ai>d are said to have been 
found convettbible Mito ’a material applicable to yarn 
manufacture. 

Waste wool is selected for tfip purpose. This> after 
cleansing and drying, is soaked in a wefik acid bath* 
in ^hich a portion oj the encrusted matter (i.e. thg scaly 
sheath of i)he fibres, ^ee^Fig. 1) is carried off in^solution. 
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The residual fibrils stick together, and their congealed 
state is only partially dissolved by washing and rinsing. 
Jhe material is, therefore, further treated in an isWation 
solution composed of fatty acids of amides thereof. 

The ‘wool substance thifs acquired is distinct fi;om 
the wool substance recovered from rags by^mechanical 
action. The lat,ter ‘ operation leaves the iilameist 
structuife unimpaired, and also a fair percentage of the 
filament length, whereas the' chemical process removes 
the external scales of the fibre, and selects, for re-use, 
the corticle cells. It is possible that jihis material may 
have some practical application, but it cannot be re- 
garded as an artificial fibre, inasmuch as it is only obtain- 
able from animal wooj or hair. Moreover, as will h6 eluci- 
dated, the mechanical systems of waste-filament recovery 
and re-utilization are so far perfected that the field 
for such a process of fibre disintegratidh is restricted, 
while the product acquired thereby is likely to prove 
of an indifferent technical talue as conipared with 
ordinary V/ool substitutes. 

, The problem of^producing artificial wool would appear, 
on consideratipn of the real difficulties to J)© overcome, 
to be as remote from solution as the' 'manufacture, on 
, a utilitarian basis, of qther common natural products, 
for the following reasons — 

1. The substitute manufactured would require to, be 
in a jilamekt and not in^a tJjjjreadlike form. 

2. The compound stru(x!)ure of Ihe fibre (central part 
or medullary cell6, cortip^l part or spindle-shaped cells, 
and theticuticle part of outei; sheath of horny scales) 

^oescnot lend itself to reconstructive science. {See 
Figs^l and 2.) 

^ 3. Wool differs in' quality and application from 

natural causes and phenomena. Filament and staple 
are niodified in character, and also^n textural dises,®with 
•the breed ©f the sheep from wigich the wqpl fs obtained. 
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by the qfimatic con()itions under which the wool is 
grown^ and by.the pasturage on which the sheep mature. 

Moreover, it is vital, as will^be de\nonstrated, that a 
manufactured woof substitute should possess the struc- 
tural characteristics and fi!)re differentiations Existing 
in wool. These are fundamental in the raw materilils 
•usable •in the woollen and wdfstcd industries. All 
classes of woollen and worsted yarns — includihg yarns 



Fig. 2 • 

Ikncagscopic view op wool fibres, 

WITH OUTER SCALES REMOVED 

• • ••* • 

made of “ mungo,” ‘‘ shoddy,” “ waste,” and 
“'extract — receive their distinctive properties from th< 
filament, units of w^jich tjiey.are composed. A thread 
of a given diameter, with an average of twenty fibres 
has a differeift fabric value from a thread of a similai 
diameter an^ containing, in S cross section^ a smallei 
average of fibres. • 

Degrees in filament fineness fdrm an imjjprtanf 
source of the varied and composite results realized i| 
woven manufactures. For certain descrijitions of clott 
‘ — ^face-finished textures. Botany* worsteds, and cash- 
meres — wools having >a fine fibre are^ selected ; foi 
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tweeds, wools of a coarser fib?e and for lustre goods, 
wools of a regular ^external structure, and of a small or 
Aiedium fineness of fibre,! according tp the quality of the 
fabric intended. Between fhe finest grown wools with 
an^ average fibre of T/,,77 of an inch, and thick-haifed 
wools with an average diameter of 5^ o? an inch,^ 
there are‘’numero'us and complex gradations in fibre 
diameter. These gradations in filament fineness are 
favourable to the construction of the many classes 
of texture made of wool and other animal fibres. ^ 

Variations in length of filament constitute a further 
and equally effective source of industrial work. The 
wools of commerce are designated “ short-,” “ meditim-,” 
and “ long-staple ” ; ‘ but the fleece of any particular 
variety of wool is, for manufacturing purposes, classified^ 
into sorts or qualities according to filament length and 
fineness. From the shorter wools, several descriptions 
of woollen cloth are made ; frqm the merino and even- 
grown woojs, the better classes of botany worsted ; 
from the medium-stapled Colonial and South American ‘ 
wools, crossbred surges ; from medium wools of a less 
uniformity of staple — British and Colonial— tweeds and 
cloths of the Cheviot character ; while from the longer- 
English and Cofbnial wodls, and also alpaca, mohair and 
cashmere, lustre goods are manufactured. Eagh average 
length of sljaple, as each average grade of filament 
diameter, with the range of'diffeientj^tions of which 
> they are susceptive^, serve a purpose and^have a place 
in textile productive practice.* 

Assuming, for instance, a substance were discoverable 
awtfSwei'ing to the variations in fibre length and fineness 
of wo^l, there is the insuperable difficulty defined of 
producing a fil^re of a like structure. The order, group- 
ing, and structural formation of tiie elemental p^ts 
of the wool fibre are responsible, in a large. measure, 

t *• i B ‘ • C 

* See Chapter T, WooUen aj^d Worsted, by the same Author. ^ 
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for the fflting, spinning, lustre and wearing properties 
which are kn«wn to distinguish wool from vegetable 
fibre. It is concei\able that a^ brous substance may be 
producible having one or, several of these structural 
uifits, but the ratio in whicli they are found in wool 
^jv^ould j>re%ent a further problem for solution. It is 
the individual and the relative srttributeS of each 
element in the wool fibre, whiph give rise to the adapt- 
ability of wool for such a diversity of industrial 
applications. 

Wool, on acebunt of its disposition to felt, under 
suitable conditions as to moisture, heat ajid pressure, 
may»be made into cloth without being spun. In this 
it is distinct from other descriptions of textile fibre. 
By separating fibre from fibre, and by reblending the 
fibrous units hy mechanical means, layers or filmy sheets 
of wool are acquired, and a number of these are formed 
into a clfith-lile material. The powpr which wool 
possesses to yield a coherent mass of filament of a 
prescribed thickness, exists, primarily, in the serrated 
structure of the fibre ; and, secorfdly, in its wary, 
elastic, flexlble^gtaple. * * • 

From wool, carded yarns — woollen, mungo, shodJy, 
etc. — are spinnable ranging from ^oth to iJuth part of 
an inch ip diameter, and combed yarns — worsted — are 
spinnable from Aith to f,Uth part of an inch in diameter? 
This spinning ^ange is tittributable to tke structure* 
and tenuity cj^ the wool fibi*b, which^have an active and, 
distinctive effect on the worki\jg of the material in the 
preparation «of both cafded and combed yaftis. Thus, 
in making a woollen thread, the fibres, by reason *9f 
their structural character, /nay be mechanically 
separated and intercrossed in an illimitable number df 
wfi^ys, and with a minimum amount of surface bruising or, 
dislocation of the surface scales, iftoreover, as woolfibres 
fiCre of a flexible natur?, they may also Be Inechanically 
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mixed and united into a fleecy web of cf . uniform 
texture and density. In this condition, the -outer 
scales of one filament iink with the outer scales of 
another filament. Hence, ,the fleecy web is divisible 
info equal widths or strips — also without injury to tile 
fibre structure — whiclji^, by frictional action/ are rolled, 
into soft^ thick threads on condensed slivers ; and such 
threads, after the insertion of a degree of twine, are 
draftable to a standard thickness. (See specimens A 
and B, Fig. 45.) During the process of elongation, the 
scaly portions of the fibre assist in preserving the fila- 
ment relation developed. The addition of further twist 
(actual spinning), in which the fibres are rapidly twirled 
together, produces a yUrn of a determined diameter and 
tensility. 

In worsted thread preparation, other# features and 
qualities of the fibre, also due to its structure, come into 
prominence. Up to the finalr stage in drawing and 
doubling tly5 fibres are classified and arranged in parallel 
order, being, in the successive operations of combing and 
drawing, extended to their normal length, a routine 
of, work which*, in stretching them frpcn root to tip, 
tests their elasticity strain. In these processes the 
filaments glide side by side, or receive a displacement 
in the lineal direction of the sliver. If the serrated 
surfaces of tlje fibres were not held, under such mechani- 
cal action, in a correspondihg reiati^n, thejr would 
lock with each other and impair or rupture the pre- 
pared “ sliver ” or roving.** In the whole 
scheme of combed yam preparation, the length value 
of^he koo\ filament is utilized to a fuller degree than in 
woolleii-thread manufacture. The alignment of the 
fibres is sustained in the spinning operation, in which 
the seriated structure, as in woollen spinning, resists 
the otherwise disturbing and modifying effects of 
the forcible twisting of the febr4 into a firm thread/ 
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Brightmess of textural^ surface in different makes of 
cloth-r-e.g. ii> the doeskin and fibrous-face costume, 
the Botany worsted and thcjustre dress fabric — is a 
derivative of the external j)ortion of the fibre, lustre 
being inherent in the cuticle scales encircling and 
govering the filament from end to end. In the more 
lustrous wools, and also in alpaca and mohair, these 
scales are of the larger dimensions, and by the use of 
such wools the brightest classes of texture are produced. 
But as the minute serrations in fine and wavy wools 
are also of a lu^brous nature, they develop brightness 
of tone when such filaments, as in raised finished goods, 
are spread in regular serial order on the surface of the 
fabric.* • 

The wearing durability of wool is as proverbial as 
*that of leathrJS, and, perhaps, more so when its capacity 
for resuscitation in new fabric after new fabric is taken 
into account, ^his capacity is consistent with its 
composite structure. The flexibility and strength of 
wool are primarily due to the cells forming the corticle 
part of the fibre, and the wearing jfroperty and lustre 
quality to ‘“th^^ external scales.* The elongated cells 
run into thousands in each lineal inch of the fibre or 
hair, and, in *the wear bf a bioth madb of wool, they 
singly and in combination sustain friction and strain. 
The outer scales are likewise numerous. They are* 
firmly attached to, cr embedded into, the shaft of the. 
fibre, and increase in dimen^ons and^in number with the , 
growth of the wool. The ftypcific functions of such 
scales are ta act as a ‘shield to the cell uAits of the 
filament, and to iml^art firmness of structure and surface 
lustre to the wool. , * I 

This complex organic structure of the wool fibrt 
accjpunts for the filatnent undergoing degrees of alteration ^ 

• 8ee ** Lustre Fabrics VxMn Textile Fabj^ca^on^ and “ Fye 
Cloths” in Finishing of T&mle Fabrics ^ by the same Author. 



10 


wuuL «uj5mTgfi’ifiis 


in the processes of wear withput actual disintegration. 
Some shortening and loss of fibre diameter takes oplace, 
but the structural formation of the fibre is only slightly 
affected. Rubbing a fabrig made of wool develops a 
glaze on the surface when the threads employed in^its 
construction are made on the combed principle, an^ 
may rembve a small percentage of the fibre when the 
threads are made on the carded principle. But even 
after the cloths have been well worn, the fibres are 
found to possess, on dissecting the yarn, a fair per- 
centage of their original weight. This is true of a 
portion of the fibres, though abstracted from thread- 
bare fabrics or from mere shreds of cloth. (Jhey 
are distinctly reduced in circumference measurement, 
but retain some of the essential properties of new 
wool. 

The chemical analysis of wool demonstrates its 
greater complexity as contrasted with 'cotton and silk. 
Thus, the wool molecule consists of 234 elementary 
atoms — C42 Ng SOjg — that of silk of 78 atoms — 

^24 H38 Ng Og — and that of the cotton molecule of 21 
atoms — Cg Hjo Og. HenceJ whether t^ 'w^ol fibre is 
considered structurally or chemically, it constitutes a 
filament substarice peculiarly inadaptive for construction 
by artificial means. 

An efficient artificial wool, whether manufactured by 
.chemical changes induced in other and cheaper fibres, or 
.by the chemical and mechdnical development of other 
products having corresponding chemical formulae, would 
need to afford, in textile production, the latitude and 
faeiliti6s which wool is "known to provide. It would 
require to be a filament product which would present 
Kie range and variations in fibre structure, fibre length, 
nnd fibre fineness, as wool. This is essential. Clqth 
manufacture is extended, as shown, by the .inherent 
properties Vhich fleece wools* anfi also wool substitute^’, 

( o 
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possess. •Hence, an artificial wool, if producible, in 
order •to be applicable to the wopllen and worsted 
industries under .this namei must correspond in 
some degree with animal* wool or hair in spinning, 
tititing, shrinkage, lustre, and clothing essentials ajid 
values. 
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RECLAIMED OR RECOVERED WOOL 

c 

U&es and Application of Reclaimed Wool — Dimensions of tW 
Shoddy Trade — Ratios of Consumption of Flee*ce Wool and^ 
of RecoSrered Wool libre— Wool Supplies inadequa^ to the*" 
Industrial requirements — Rag Imports — Shoddy Exports— 
Historic Data — ^Manufacturing Economics — ^Means devised 
for recovering Waste Filament — Rags the chief source of 
Re-manufactured Fibrous Materials — West Riding of 
Yorkshire Trade Organization — Classiflc^^tion of Regenerated 
Fibrous Materials. 


Artificial** wool is plainly a problematical discovery, 
whereas reclaimed vjools form a staple materfal of 
commerce. As pulled rags, or as ** waste -namely, 
the by-products of the processes of manufacture — ^they 


factories of the Heavy Woollen distriots of ^Yorkshire, 
and enter into the productidh of inferior classes of 
woollen godds in every important centre of the industry 
in the world. « 

Recovered auimal fibre may be the only class of wool 
utilized, as in the union trade and in 'ciie manufactuK 
of the cheaper «grades of woollen fabrics or it may be 
combined in varying proportions with new or “ virgin * 
wool in the manufacture of fancy and more expensive 
goods. It Should, however, ^be ijnderstood that the 
use of such wool substitutes does not necessarily implj 
the making of an indifferent variety of fabrfte. “ MungO^ 
and “ shoddy ” cloths, % the systematized and skfilec 
njjll activities now pracabised, may possess the w^rin^ 
and fijpished, qualities, and tinted toning, of 
productions. “ , 

The several* branches of the tex^le trade, in 
these ifiaterials are used, are built up on economic }i^ 
Their development hes resul/tedrin the betto 
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twllion. Whereas, before the invention of the 
fag-grin&g niachine) articles of clothing passed from 
one generation of wearers to another, since its use ^ 
the cast-off clothes ot the worker and his family have, 
-Vj^hm a reasonable period, . been replaceable Ay new 
garments, ^nd at a comparatively small cost. • 

• Apart from the better and more economic clothing 
of the community which the introduction of wool 
substitutes has thus brought about, it has also removed 
the unhealthy custom of successive wearers, of different 
constitutional tendencies, being clothed in the same 
materials, and possibly more or less impregnated with 
the disease germs peculiar to each. All rags are 
thoroughly cleansed, and if need be, disinfected before 
being reduced to a fibrous condition. Further, the 
processes of reconstructing them into new cloths are 
rpi A purifyfnj nature. The cleansing agents employed, 
as ‘^11 as thetwhole system of yam and cloth manu- 
facture applied in coiwerting the redaimed material 
into a fresh fabric, elinunate all traces of infection with 
which the raga^night, in the garmeijts from which they 
have been«drawn, be tainted. • ^ 

The proportions of the industry, established in the 
employment #01 wool substitutes, are jvident from the 
relative quantities of raw and reclaimed wool consumed 
annually in the manufacture of woollen and worsted 
^^oods. Great Britain and* Ireland are credited with 
the yearly consumption' pf 360,000,000 lbs. of fleec^ 
IvWOol; 23p, 060,000 lbs. of ^which center the worsted 
/industry,' spd the ^emaiwder — 120,000,pp0 lbs. — ^the 
viirooHen industry^ ^ The lattw also utilizes some 
^4dO,OOPiOOO lbs. of pulled ihgs, and 30,000,005 lbs.‘'‘bf 
and by-products from the combing trade. 
jjJStdm these figures it wiU be observed that about tJifb* 
the total weight of wool fibre conssimed in 
‘l^rtiduotlon iQk ^ country ^opsigt of i^ool 
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substitutes. These ratios of fleece and declaimed Wools 
are not peculiar to the indjistrial formation of the 
United I^gdom.^ America, GermanyjoFrancey# Italy 
and Belguim, but especially the t\^p former, are also 
users of large quantities of Regenerated flbrous products. 

Without the recovery of wool flbre from woven and 
other fabrics, the international woollen industry would, 
therefore,® be to ar considerable extent deprived of the 
raw material of manufacture. , The world's wool supply 
is far from meeting the industrial requirements. This, 
for 1913, was estimated at 2,800,000,000 lbs., of which 
1,074,000,000 lbs. were merino, 1,022,0100,000 lbs. cross- 
bred, . and c700,000,000 lbs. were coarse wool. Some 
63 per cent of the merinos was produced in the [British 
Empire, 10 per cent in France, Russia and Italy, and 
16 per cent in North America. On the other hand, of 
crossbred wool the British Empire produced only 
10 per cwt, whilst South America's share, mainly 
grown in the Argentine, was 32 per c^nt, and North 
America's, 12 per cent. Of the low grades of wool, 
Russia accounted for 40 per cent and the British 
Empire for 9 per (sent. Generally, the domestic wools 
of the United States and bf most Eun^pea'fa countries 
are consumed in the home markets, so that practically 
the only wool-eiporting c&itrerfare those ‘'of the British 
Empire' and South America, that of the former being 
68 per cent and that of the latter 32 per cent of the 
eWorld's production in merinos and crossbred wools 
for 1916-17, with the propdrtions of 86 per cent and 
16 per cent respectively Jrf merino, qualities. For the 
year 1913, *23 per cent ot the British Empire's supply 
ot merino wool and 66 ’pter cent of the supply of cross- 
bred wpol were consumed in Great Britain and Ireland, 
ogmnst 33 per cent of the merino and 12 per cent of 
the crossbred ^ing taken by Germany and Austria. « 

Anal^ing these statistics, it appears that about 
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pne-eightJi of the world's supply in raw wool is consumed 
in British ^nd Irish factories, to which has to be added 
the^ supply of tnaterials clas^iiied as, wool substitutes. 
The data are suggestive^(l) of the extent of the commerce 
in the United Kingdom in textile goods made pf new 
ana reclaimed wool fibre ; and (2) of the growth of this 
gemmerge since the introduction o| shoddy and mungo ; 
and due to the organization of economic practices in 
manufacturing which have led to the successful utiliza- 
tion of each class <of fibrous by-product resulting, in 
regular or in irregular quantities, from the process of 
yarn making and fabric weaving and finishing. 

If the annual supply of natural wool is* viewed in 
relatidn to the 200,000,000 lbs. of recovered wool 
employed in woollen manufactufing in this country 
^lone, it is evident that this section of the textile in- 
dustry is dependent in its trading activities on the supply 
of rags from whjph such wool substitutes are obtained. 
During the* years immediately preceding* 1914, the im- 
ports of rags for mungo and shoddy producticyi averaged 
between 80,000 and 100,000 cwts. per month. Recently 
these imports, owing to the abnormal trading conditions 
prevailing, haver declined considerably, as shown in tl^e 
returns for the^ months of June, July and August, 1920, 
and stated below — * * 



Jjifie, 

July. 

Augw 

• t 

cwts. 

cwts. • 

cwts 

From Germany 

, 1,095 

2,620 

34S 

ff Hollan(^ ... 

4,828 

2,814 

2,431 

M Belgium . 

6,836 

1,076 

2,406* 

,, France , . 

' „ Unite® States of * 

24r#33 

14,188 , 

5,3Q3 

America * . 

6,063 

3,089 

4,927, 

» ^ Other Countries 

19,642 

• 8,401 

J,944 

Totals 

68,9*27 

32,088 

19,353 


^"——1 




0^ thertirst eight mqpthj of the years ^913„1919 ana 
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1920, the imports were 740,000, 423,000, and 442,623 
cwts. respectively. Much ofrthe shoddy deAved from 
these rags is exported, and the quantfties dealt with 
under this head illustrate the extensive use in foreign 
countries of all classes of reclaimed fibre which the 
rags yield in the grinding operation. Some falling-bff 
in the total weights ,of shoddy exported has occurred 
since 1913, but signs of recovery are becoming evident, 
the export of such pulled rags up to August 31st, for 
1913, beirig 85,143 cwts., for 1919, 48,637 cwts., and for 
1920, 66,634 cwts. 

' ’ f 

Considering the magnitude of this economic depart- 
ment of texiuile manufacture, it is hardly conceivable that 
it should have been practically an unknown industry 
a hundred years agol Rag collecting and picking fbr 
paper making had, of course, been done, but in th^ 
sorting of rags for paper, those of a wooBy nature were 
discarded. Certain makers of matressgs and coverings 
for furniture, in London, wer« known to be users of 
flocks, but (these were considered as unfit for woollen 
carding and spinning, About 1813, a Batley producer 
(Benjamin Law) had his attention, while doing business 
with a saddler in London, called to. 'a fibrous wool 
substance. Enquiring as^ to how it wa^ obtained, he 
learnt it was produced from stocking, hosiery, blanket 
and similar goods, and came to the conclusion that it 
was spinnaljle. Acquiring a quantity of these flocks 
‘ and blending them with Wool, he 'produced a class of 
m 9 .nufacture which had a ready sale. Later, in 1834, 
Samuel Parr, of the sair^e district, carried out experi- 
ments in rag pulling, and from the resultUnt material 
hb made goods wljich were offered for sale at Ossett, 
near Wakefield. One buyer observing — “ I daart it 
Wnnot goa,’\ Parr replied “Winnot goa ? It mun 
ogoa,” gind from this ^assertion the term whicl\jit now 
bears — “ ^ungo ” — has been dei^ved. 
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It is an axiom in the industry that every sort of wool 
fibre recoverable — that frbm a manufactured article or 
■ that from waste in manufacturing routine — is a valuable 
product. The principles of economic science are applied 
in^^very department of pfoductive practice, with a 
view of utilising in an efficient way all classes of reclaimed 
fibre. Should, for example, there be any proportion 
of fibre lost, or given off, in any of the operations in 
preparing yarn, or in the weaving of the fabric, or in 
the finishing procesStes, it becomes “ waste ” material 
which, when suitably worked and blended with other 
stock, enters into a further scheme of manufacture. 

Means have been devised, both mechanical and 
chemiSal, for attaining these ends. Two methods of 
recovering such waste fibi*^? typical of the practices 
observed in each section of the shoddy industry, may 
be referred to.* First, in pulling rags a small quantity 
of short, flossy filament drops on to the grids of the 
machine, vuth the dust *ind other partiMes of matter 
^ which have escaped from the rags. This by-product 
is put through a “ dust shaker,” where it is cleansed 
of impurities and converted into a njateijal for mixing 
with other kinds ^f pulled waste. Second, in scouring, 
milling, washing-off and dyeingf a small potion of surface 
fibre, which has been removed from the cloth, escapes 
with the lye or solution. To recover this fibre, the 
solution is conveyed through a “ separator ,i’ in which 
the loose filaments are gathered up by a slowly revolving 
cylinder, and rindered usable.. Not only is the solution 
purified in this manner ])ef ore •passing into the drain, 
but a fibrous substance is cojlected in appreciable 
quantities. 

One step in the recovery and •re-utilization of waste ^ 
fibre, though in the form of shoddy of -the shortest 
deschption, has led to another ; and, moreover, to the 
development and orcrinization of practices which 



20 . ^ WOOL SUBSTITIJ^fes ‘ , » 

obviate all real waste, or absolute loss of filament 
in the processes of manufacture. ^ 

Rags, however,** constitute the main source of the 
material employed in the cheapei* branches of the 
woolleA industry. As a fibrous product, they take the 
place in the trade of wool in fancy manufacturing. 
They are^ obtained, as a result of a highly-organizeJdr 
system, from all parts of the world. The rag picker 
in any community collects the rags and disposes of 
them to local dealers, who roughly classifies them 
according to the materials of which they are composed. 
From the dealers they are purchased by the rag merchant, 
who re-sorts the rags into bulk qualities, in which 
condition they are offered for sale to the manufacturer. 

The rags thus gleaned from universal sources are 
mainly consigned to the rag merchants in Dewsbury 
and Batley. To some extent, but not to fhe same degree 
as formerly, the rags of different countmes have a special 
value, those ot the United Kingdom being of a similar 
grade to those of America, France, Holland, Belgium, 
Germany and Italy, while those from Russia, Turkey, 
and the Far Bast,, are of a more mixed vacWety, not so 
clean, but frequently bright in colour.' ^ 

In the WestrRiding of.Yorkshire there are numerous 
firms of rag merchants. Remarkable facilities have, 
as a consequence of their enterprise and. business 
energy, beeSi instituted for collection, classification, 
and disposal of the rags in .bulk quantities to the manu- 
facturing community. Auction sales of rags are held 
periodically in Dewsbth^y, whiph, as regards the lower 
VOoll«n industry, have similar significance as the Wool 
Sales^of London,' Liverpool, Antwerp and Hamburg, 
^dealing with the world’s supply of rags as the Wool 
Sales deal with the world’s supply in raw wool. 

Thef trade in waste” or ” by-products ” from 
manufacturing routine, is ]|^ot iso extensive 1.8 that ^n 
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shoddy, nor, with fhe exception of the “ noils from the 
combing industry, is it standardized* on corresponding 
commercial lines. Each factory, as indicated, produces 
a definite amount of waste filapient which is re-used in 
the factories in which it is made, but there is, in addition 
to this material, the fibre recovered from pulled yarns — 
spinning and weaving waste — which forms a consider - 
*able section of trade. The most* important •supply of 
by-products obtains in the “ noils ” resulting from 
worsted-yarn making. Next comes the supply from 
pulled waste, with a supplementary supply from the 
working of the machines in the mill, and also from waste 
known as “flocks.” , 

There are, obviously, two general classes of wool 
substitutes — (a) the substitutes resulting from cast-off 
clothing and worn-out domestic fabrics described as 
fags, in which^are included tailors’ clippings, remnants 
and bits of new cloth ; and (6) the substitutes resulting 
from the T^aste fibre made in manufacturing processes. 
The latter are known as soft material, not having been 
• previously made into woven or knitted textures. 

To produce any class of fabric tUb wool has to be 
sorted, scotlrec^ blended, card^ or ©ombed, spun, 
woven and finished, and in each of these group opera- 
tions some fibre escapes aS a by-pft)duct. If the 
materials of manufacture should be of a shoddy class, 
there is a similar portion of unused fibre formed. For 
example, in cardingi theie are the “ droppings ” and 
“ condensed, sliver ” waste*; in spinning, pieces of 
slivers and tlfreads made in piecening ; in weaving, 
the “thrum” frofii thei warp,* and the weavers’ waste 
in filling the shuttles and in picking up broken threada ; 
and in finishing, the fibre or “ flocR ” from scouring, 
raising, and cutting. 

I^laimed wools fiow comprise ‘‘shoddies,” “ mun- 
gos,” “Vaste,” “extract,” “ ndils,” and “flocks,” 
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and, as explained, may be classified 'into the materials 
obtained from rags and the^ materials obtained from 
the processes in either woollen or worsted yai 3 i and 
fabric construction. They include— 

1. Mungos, from old and new rags of a milled or 

firm structure. ^ 

2. Shoddies, from serges. Cheviots and flannels, 
scarves, {/cockings and knitted goods. 

3. Extract, from woollen or worsted fabrics partially 
made of cotton. 

4. Noils, a by-product in the operation of wool 

combing. *' 

5. Waste from carding and spinning. 

6. Waste from the warping, healding, and weaving 

processes. * 

7. Flocks from the processes of scouring, milling and 

cutting. „ ’ 

Every variety of mungo and shoddy, as well 
as each variety of by-product, wifi be, separately 
examined, and the methods treated of in their application 
to textile manufacturing. 



CHAPTER III 

MUNGO AND SHODDV 

• • 

lit^claimed Wool Fibi*e — Quality* of Rag and Quality of Shoddy 
* — Admixture of Rags made of diffei-ent Starts of Wool — 
Analysis *of Shoddy Fibres — Miscroscopic Tests — Structural 
Variations in Shoddy Filanumtj* — Shoddy a^d Woollen 
Goods — Operations in Mungo and Shoddy Production — 
Sorting — Bedding and Piling — Grinding or Pulling — Rag- 
grinding or Rag-picking Machinery — Suction Plant Conveyor 
-Fflfects of InefRcient Grinding. 

Shoddy and mungo are the reclaimed filament sub- 
stances, obtained from the pulling of rags ayl remnants 
of woven or knitted textures, in which the yarns are 
more* or less closely interlaced with each other ; or 
from bits and tatters of clAhs, in which the yarns and 
•fibres are comj)actly matted and felted together. 

Thread dissection, for fibre composition, imposes the 
exercise of manipulative skill and nicety, but the rag- 
rinding machine separates the myriads o*f fibres entering 
ito the woven, knitted, or felted structure, aVid produces 
herefrom an open, loose, fibrous material. 

Extract m the wool substitute*— trpatc^ of in Chapter 
V — due to cheihical action, and is the material derived 
rom fabrics consisting of bo^ plant ai»d animal fibres, 
^hus, by carbonizing, the vegetable matter is decom- 
osed, and the wool filament remains as the substance 
uitable for manufacturing purposes. ^ 

Mungo is a shorter class .of fibre than shoddy, being 
cquired fron? milled or feltf^d woollen fabrics made of 
short-staj^led wool, ^hile Siloddy is obtained from 
ibrics of a looser structure, qither knitted or .woven, 
nd composed of wool of a longer staple. Each nvaterial 
i divisible into two categories, that acquired fronj 
new ” and “ wojn ” cloths respectively. 

The quality and make of the texture, whether worn* 
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or unworn, determines the quality* of the mun^o or 
shoddy obtained by rag grinding. Cloths of the beaver 
class, made of fine, short wools, yield ea good, .sound 
mungo ; cloths ot the ^weed class, made of medium-' 
staple wools, strong in the fibi'e, yield a springy or 
softly-handling shoddy. Or to take the khaki serge and 
the khaki flannel — two descriptions of fabric — they 
would givfe two varieties of shoddy, one of a fullj flexible 
character, and the other of a softer and finer staple, 
but both of satisfactory spinning, milling and finishing 
properties. 

With the admixture of rags of different wool con- 
stituents, t^e mungo or shoddy is necessarily of a still 
more varied quality. The variations in fineness and. 
length of fibre, are largely neutralized by the promiscuous 
commingling of the several sorts in (1) rag grinding, 
and in (2) the subsequent blending of tlje fibres in the*^ 
operation of yarn manufacture. There is, however, 
a distinct difference between the material gqt from the 
blending of new ” and the blending of “ old ’’ 
rags. On magnification, it will be shown that the 
structural composition of the fibres from rags, of what; 
ever class of «wool made; is somewhs^t deteriorated. 
The filaments, in the use of the fabric, are worn down. 
Waviness of fibie also pelceptibly disapf^ears, and the 
outer scales are either partially or completely removed 
in the process of wear. 

, Chemical 'analysis of shoddy dqes not exhibit any 
change in the fibres caused by wear, inasmuch as the 
substance of the shoddy filament is identical with the 
substance l)f the filamenVof fleece wobl. !Qut, with the 
mfignifying of the fibres 100 to 150 diameters, the 
differentiations in length and diameter, due to friction 
^nd strain in the use of the cloth from which they have 
resulted, becohie evident. t 

In the first place, 'microscopic tests show Jflhat the 



26 


.MLiJNUU AND SHODDY 

undyed fibres are either pure white or tinted yellow, 
according to whether the original wool has been a pure 
coloui;or not, or whether it has been modified by scouring 
or bleaching, or by the colours with ‘which it has been 
blended. Whereas, in shoddies, from one shade of 
71 ( 0 ) rags there is a marked uniformity of tint, in shoddies 
of an approximate shade from worn rags, the fibres are 
•multi-coloured, exemplifying the* different ^sterns of 
dyeing which have been followed. Samples of the 
latter have been found to consist of fibres dyed with 
indigo, with purpurine and with madder. 

Another feature readily detected, by microscopic 
analysis, is the variation in filament diameters of 
shoddies resulting from each sort of old rags, and due to 
the amount of wear they have undergone. Fibres of 
this kind appear to contract gradually or suddenly in 
their lineal stretch, or they may be successively distended 
and attenuated in portions of their length. Moreover, 
in some-lojy graJde shoddies the scales arc seen to be 
rubbed off with the fibres reduced to 0 01 mm. or less 
• in diameter. 

Mungo and shoddy filaments are more readily altered 
in 8tructure*by^the action of-stremg potash or soda lye, 
or by strong sulphuric acid, than fibres of raw woOl. 
Such solutions attack the fibres and «trip away the 
external scales, leaving the elongated cells consisting 
of longitudinal striae or fissures. The fibres of wool or 
of shoddy which h«wve not been impaired i?ither in the , 
use of the fabric or in palling have the structural 
formation sedh in Fig. 1. 'After treating with con- 
centrated suiphurfc acid, the l)uter scales heaving been 
decomposed, the fibres present tthe appearance seen \n 
Fig. 2. 

. For observing the behaviour of the two substancef^ 
microscopically, fibres of new wopl and shoddy are 
placed sl^e by side on an object 'glass, and a drop of* 
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sulphuric acid of 66° Beaumd is pilt on the point of 
contact of the two fibres, and the time of attacking each 
fibre is noted when a glass slip is placed over tj^e fila- 
ments, and observations taken of their structural 
alteration under a moderate magnifying power. 

The shoddy fibres are the sooner changed and also 
to a greater extent than the wool fibres. The former, 
if dyed, almost invariably shed their colour, the effects*" 
of the discolouration slowly extending from the scales 
to the medullary canal, and proceeding until the whole 
fibre assumes a uniform tone. These effects coincide 
with the disappearance of the original structure of the 
wool, aiding the determination of the moment at which 
the scaly features are effaced. Should the fibres be 
undyed, and no discoloration occur, the exact instant 
of the decomposition of the scaly structure is also 
noticeable, because the alteration of the^ fibre is all th^ 
more apparent by the direct action of the acid on the 
wool. When the transformation of the sljioddy fibre 
is complete, it is noted, and the time occupied gives the 
co-efficient for measuring the relative resistance of the 
fibres under examination. 

Schlessinger^ experiments, in this bfandi of textile 
research, yielded the data shown on p. 29 on shoddy 
and wool fibresr of different coloured huefe. 

Micro-chemistry thus enables shoddy and new wool 
fibres to be identified. As a result of revealing the 
time in which the scales ok the f.two descriptions of 
fibre become eradicated when treated with concen- 
trated sulphuric acid, the experiments ha^^'e also another 
value— thtey make it clear that, iff the^ dyeing and 
finishing of shoddy manufactures, it is important, as 
far an practicable* to avoid the use of strong alkali 
solutions. 

In view of legi^ative measuresi recently proposed 
in the United States fbr the control of the use qf shoddy, 
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and of the attempts made in this country to restrict 
the use of the term woollen to goods made solely of 
Wool, *it should be noted that goods produced from 


shoddy are strictly vjool products. 

• 

They 

are in no 

1 

• 

^Colour Changes in 

Shoddy Fibres. 

‘ 

Time ocmpied in the 
• Decomposition of the 
Outer Seales of the 
Fibre. 


Shoddy. Wool. 

Mins. Secs. Mins. Secs. 

Green to yellow . * 

A 

45 

4 05 

Brown to lij^ht brown . 

A 

15 

4 15 

Violet to colourless . . 

A 

15 • 

2 55 

Black to red 

2 

10 

1 00 

Red to pale red- . . » .1 

1 

45 

0 05 

Blue to colourless . . 

1 

45 

1 25 

•Yellow to dingy yellow 

1 

30 

3 45 

Pink to yellow • . 

1 

15 

2 20 

Black to yellow .... 

1 

05 

5 10 

Deep green^to gr5y 

1 

05 

1 50 

Deep yellow to pale yellow . 

1 

IfO 

1 45 

Deep brown to orange . 

1 

00 , 

1 15 

Light green to colourless 

0 

45 

1 30 

Light grey to colourless 

u » 

30 

1 10 

Colourless , , . . , 

• 1 


15 

y 

4 30 


sense adulterated or spurious woollen manufactures. 
The filament units in a shoddy fabric are as literally 
animal fibre as the filament units in fabrics composed 
of original fieece y^oI- t The difference between the 
two classes of fabrics is confined to the shoddy, con- 
sisting of re-fised fibre, and* to the woollen, consisting 
of fieece or^fresh*growp woof? ‘'or what the Americans 
define “ virgin " wool. , , 

Both manufactures being woollen* goods, it is, barely 
feasible, by analysis — chemidhl or microscopic — to 
discover the shoddy fibres when adiyixed with new woof, 
if the t^o sorts of fibre have been skilfully selec^^ed for,* 
«nd blended together •in, tyarn preparation. • 



30 WOOL SUBSTITIJTES 

The quality and tone of the clothes deteriorate with 
the increase in the percentage <of shoddy, in consequence 
of the wool substitute being shorter in staple and less 
flexible in character than new wool. ' These distinctions 
between the two materiak arc evident on comparing 
raw wool with shoddy or mungo. The former is elastic 
to the toiyih, comparatively bright and clean in colouf,t 
with the filament and staple length unimpaired. The 
latter is perceptibly deficient in these properties, being 
less elastic, tender and short in the fibre, and dull and 
dead in colour. , 

Betwixt a C'hcviot and a shoddy tweed, or a fine 
woollen and a mungo cloth, the differences in quality, 
handle, and in wearing strength arc such as to be 
distinguished by the practitioner, and to be clearly 
apparent to the discerning consumer. The material 
factor — though wool in each class of gooife, but new and 
re-used fibre respectively — imparts its^ nature to the 
woven and finished cloth. • 

The production of mungo and shoddy comprises 
rag sorting, blendiijg and pulling. Women are employed 
in the sorting room, Ifig. 3, which is well Jighted and 
ventilated. The bales of rags, previous^iy classified by 
the merchant (ajid with tlif quj^lity and njiturc of which 
the manufacturer is fully acquainted), are picked in 
handfuls, which are spread on a sorting table having a 
wire-grid surface, through which some of the dusty 
'matter passes. The operation is not particularly 
arduous but requires the, exercise of jv.dgment and 
discrimination in arriving at the “.sorts” to which 
the ra^s belong. Handle or feel, as well ^s shade or 
colour;^ are the determining factors. 

The number of sorts <about three) is fixed, and the 
sorter sets to .work by clipping away the seamed bits, 
<ind by removing all pieces containing cotton or vegetable 
fibre, whetjher this be in the lornr of a thread 6r in thg 



TYPES OP LAGS USED IN COVEBfNG THE CYLINDER OF 
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form of a union yarn, that is, composed of cotton and 
wool. Cotton-adulterated fabrics are immediately de- 
tected* an experienced sorter perceiving at once by the 
handle of the ragsf if, they contain vegetable matter. 
Such rags possess a firmer ami closer feel than rags made 
of* wool. The rags containing cotton, in any form, are 
groupedL into a class to themselves, for carl^onization. 

Prior to “ bedding,” the rags may be run through a 
“ shaker,” a machine which softens their texture, and 
removes the dirt, dust, etc. It consists of feed and 
delivery travelling lattice sheets, usually both, placed 
in the front of the machine, and of a large spiked cylinder 
or drum (enclosed in the framework) making from 
350 to 400 revolutions per minute. For carrying off 
the dust a powerful fan is employed. 

, During the operation, the rags are not only freed of 
hard dirty matter, but they are rendered more pliable 
and brought into^a suitable condition for oiling, blending 
and piling.* • • 

In “ bedding ” the rags are distributed in layers 
* and sprinkled with oil to facilitate and accelerate 
grinding, applying some five gallons of oil to each pack 
(240 lbs.) of r*gs. The “bed” *or *“ pile ” m^ 
consist of several cwts. or of tjjree or more tons, varying, 
in the weight of the rags, with the character and com- 
position of the “ bed,” and with the class of goods for 
which the material is intended. The pile vertically 
divided, securing tlfe same mixed assortment of the 
rags being placed on the feed sheet of the grinding 
machine, as exists jin the layer# of the rags forming the 
pile. • • 

The machine used in pulling or^ grinding is^ that 
illustrated in Pig. 4, and is termed the “ rag picker:” 
The rags are placed on the feed table which carries* 
them to, the fluted *rollers, set at distance frcpn the 
cj^linder rB to agree ;^th the average ^leng^i of th^ 

4— (1457E.) 



34 , WOOL SUBSTITUfTES 

rags being pulled. The “ clothing ” or covering of 
the cylinder is made up of lags studded with flat or 
round teeth, as shown in Figs. 5 and 5a. The lagS have 
fifty-two teeth per row for hard good^, and twenty-eight 
teeth per row for soft goods, on a 36-inch diameter 
cylinder, having an 18-inch working space ; and fifty-six 
teeth and thirty teeth per row for hard goods on a. 
24-inch diameter cylinder having a 20-inch working 
space. The average shoddy production in lOhrs., on 
the machines with cylinders of these diameters, is stated 
below — 


Diameter 

of 

Cylinder 

Mungofrom 

New-cloth 

Clippingn, 

Mungofrom 
Old Itag'i. 

Shoddy 

from 

Merinox, 

Shoddy 

from Flannelif. 

Ikrhm. 

Shoddy from 
Knitted 
Goods. 

36" 

7 cwts. 

8 cwts. 

j 7 ewts. 

13 cwts. : 7 cwts. 

11-12 cwt*s 

24" 

6-7 „ 

7 ,, 

6-8 „ 

11-12,, 6-7 „ 

10 


Production depends on the nature of the rags, and * 
on the working efficiency of the cylinder, the speed of 
which is regulated by the kind of rags being torn. 
Machines having a 36-inch cylinder are adapted for 
treating hard rags, and machines having a 24-inch 
cylinder for soft rags, stockings, hosiery goods, serges 
and flannels. The cylinder speeds (revs, per min.) for 
acquiring a maximum output — \0 hrs. — on different 
materials are — 


Diameter 

of 

Cylinder 

Mungofrom 

New-doth 

Clippings 

Mungofrom 
Old Rags. 

( 

Shoddy Shoddy 

' from from 

Merinos. Berlins 

Flannels. 

Shoddy from 
Knitted 
Goods. 

36" 

760. 

1 500 

350-400 300-500 

300-500 

300-500 

24" 

' 1,000 

800' 

750 800 : 

800 J 

800 
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The rags proceed from the feed sjieet A, Fig. 4, to 
the fluted rqjlers, which grip them, when they are 
attacSced by the teeth of the cylinder. The action of 
the teeth literally separates the fibres from each other 
ip the individual threads' of which the rags consist, 
and results in their being rapidly reduced to a fibrous, 
flossy Substance or shoddy. Any bits of »ag insuffi- 
ciently torn come in contact with the blades of the 

bitter ” roller ( 7 , which automatically throws them 
back on to the feed table, to be repassed to the cylinder. 

The pulled m^tterial may be delivered by suction and 
conveyed by zinc piping into bales or sheets for re- 
blending and carding, or it may be delivered from the 
front of the machine under the feed table. A fan is 
used for inducing a draught, and also for assisting 
•the recovery of the shoddy in an even and open 
condition. * 

When the suction conveyor is used, it is that shown 
attached fq the teazer in Fig. 6. In apj)lying it to the 
rag grinder, the receiving end of the conveyor T is 
fixed underneath the machine. The fan F draws the 
treated material or shoddy iuto^ mejal tubing, by 
which it is coiTveyed to another part of the mill or •to 
any convenieut destination. • Thus, tl^ plant may be 
designed to carry the shoddy from the “picker” to 
the blending or teazing room or to deliver it in sheets 
in the stock room. ^he syjitem is economicaliand efficient 
and has advantages over, the common practice of 
delivering th# pulled material on the floor of the rag 
grinding department of^the fa^bry. • 

Ordinarily two types of machines are instaljed for 
the treatment of soft and hard cloths respectively, but 
a machine is constructed in which the cylinder may b^ 
changed according the class of rag being dealt with. 
In Vising this type of machine, duplicate sets of feed 
rollers, driving pulleys And^change whee]^ are necessary. 
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a set for soft rags., in which the feed rollers are larger 
in diameter, and a set for the hird variety of rags. 

The resultant material, as compared with fleece wool, 
is deficient in staple or lock. The fibres in the shoddy 
are, however, in a freer and better separated relatiqn 
than in wool, for, if examined, fibre can be readily 
picked froifl fibre, and the whole bulk product is 'equally ‘ 
lofty and open in texture. Tn raw or scoured wool, 
felted and entangled filaments occur in the staple, and 
the locks of the wool are also intermatted with each 
other, so that the wool, after scouring, requires to be 
mechanicaHy worked before it is in so favourable a 
state for manufacturing as the material from pulled 
rags. 

In one operation, rag grinding effects the reduction 
of odds and ends of cloths to a fibrous substance, and 
also the production of this substance in a condition 
suitable for carding, and this, though the filament 
constituents of shoddy may ‘vary largely in length, 
fineness and character. 

It should be understood that inefficient rag grinding 
is detrimental to carding, and to the ^ preparation of 
a ' satisfactory yarn. Figs. 7 and 8 are microscopic 
views of two faulty pulled rags, the first' on account of 
the matted or meshed groups of filament ^4, and the 
second on account of the cotton ends A, .4^. The 
composite fiature of the average blend of pulled rags 
is illustrated in the first specimen. The fibres are not 
only seen to differ in length and in finene^iS, but in their 
blended telation. They do npt present ,any definite 
order, -but cluster and criss-cross with each other in 
every' imaginable direction. 

( The variable thickness, coarseness and length of 
fibres are very' apparent in certain sections of the specimen, 
while the masses of tlie fibres are shorter and finer, and 
more freely mingle with /eaih other. The former 
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MICROSCOPIC VIEW OF MATEHIAT.*DERIVED FROM PULLED 
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indicate that a certain percentage of the rags were of 
a different quality from tjje bulk of th6 rags torn up, but 
the differentiations in filament soii, in portions of 
Fig. 7, are fairly typical of the average shoddy. The 
shorter clustered fibre in Fig. 8 is more typical of the 
aVerage mungo. Such marked differentiations in 
.filament quality as here observed, are not^ however, 
consistent with pulled rags representative of either a 
good mungo or a good shoddy. 

The admixture of rags so different in fibre composition 
as here indicated, does not tend to yield a material 
which would car^ evenly and spin into a thread of equal 
fibre consistency through its length. The shorter 
fibres would have a tendency to run into the core of the 
thread, and the longer fibres to twirl round them, and 
.unless, in carding and sliver production, each grade of 
fibre, long and«hort, were uniformly distributed through- 
out the materi^, the result would be an unsound and 
“ t witty ”• yarn. • 

Moreover, the setting of the carding machines, for the 
effective distribution and intermixture of fibres thus 
differing in length, would be rendered difficult. The 
specimens aref therefore, illustrative of points to Jbe 
obviated in the rag sorts passed through the pulling 
machine together, namely, rags substantially differing 
(1) in make and fineness ; (2) in fibre character ; and 
(3) in the facility with which the rags ma^ be reduced 
to filament. . * * 

Rag-grindi^^g machinery cannot be suitably adjusted 
for dealing satisfactorily witfi f %gs varying to the extent 
described. •For prodifcing either an evenly mixed 
shoddy or mungo, the rags derflt with must corfespond 
in fabric quality and structure^ by which is meant not 
only a similarity in the class of wool of which they art 
composed, but alsd in their adaptability to be torn up 
^nd converted into a jbrous substance simultaneously. 
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If, for example, the rags should be of the same grade of 
wool, but a portion of the furies comparatively loose 
in structure, and other portions of tile fabrics of a 
firmer build, due to the weaving or milling practice, 
the setting and speed of the fluted rollers and the 
cylinder, while suitable for tearing up the former, 
would be less effective in tearing up the latter. • . 

This feature emphasizes the importance of the work 
of sorting and of blending rags of a character which, in 
the grinding operation, will offer a similar quality of 
fabric, both as to fibre and as to make, to the action of 
the teeth of the cylinder. An ideal shoddy is one in 
which the "fibres are of an approximate length and 
diameter, and in which they are so completely mixed 
as to make a material which, when opened out, shows 
the same nature and possesses the same handle through;. „ 
out its composition. • 

The microscopic views of the “ pulle^d ” specimens in 
Figs. 7 and 8,' suggest what takes place when, by any 
accident, or through lack of efficiency in sorting, bits 
of cotton are allowed to remain in the rags. The 
picker or grinding machine is not designed or constructed 
for the separation df filbres from each other in cotton or 
vegetable yarns, especially; when these consist of isolated 
threads as in Fig. 8. 

The thousands of teeth in the cylinder are equal to 
disintegrating woollen or worsted yarns. These they 
readily reduce to their fibrous units. But, while the 
cotton threads may be broken or torn op the surface, 
they remain more or intact, and p^ass in this form on 
to the carding machine, wherb, if only •fractions of 
such threads, they are likble to be carded with the wool 
filament and to enter injto the sheet of carded material, 
Sind into the condensed sliver, in which case they would 
ultimately become part of the spuA thread. , Further, 
should cotton ends occur to an^^ perceptible extent in 
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the shoddy, they would form a substance that would, 
first, result in a defective y^rn, and second, in a fabric 
which would be specked when piece-t54ed. Both these 
microscopic views indic^ite the points to be obviated 
in rag-sorting and blending, as well as the general 
character of the shoddy, or recovered wool fibre, which 
results frem the operation of rag grinding. 



CHAPTER IV 

EXTRAC'l' WOOL 

“ Extract ” the Material derived from Union Goods — Methods 
of Detecting Vegetable Fibrt^ in Spun and Woven Manu- 
factures — (vhi'inical Reaction of Textile Fibres — Acid Tests — 
Microscopic Disscidion — ^Forms of Application of Cotton 
in the Union Trade — ^Wet and Dry J*r()C(5sses of (Carbonizing— 
Steeping Process, Routine of Treatment — Gaseous Process — 
Fitton’s Carbonizing Machinery — Continental Practices — 
Rag Drying — The Ilattersley-Pickard Hot-air Dryer — 
\VIiiteley’s Enclosed Chamber Machine — Qualities and 
Lises of “Extract.” 

“ Extract ” wool is a less valuable shoddy than that 
obtained from rags made solely of wool, being acquired, 
as previously stated, from carbonized cloths composed of 
both animal and vegetable fibres. As the chemical com- 
position of cotton, wool, and silk differs, the fabrics 
in which they are used may be chemically treated with 
a view of destroying certain filamct\t ingredients, and 
of leaving others intact. In producing “ extract,” the 
invariable object is the decomposition of the vegetable 
and the recovery of the animal fibre. 

Seeing that, in fabric manufacture, it is a common 
practice to mix fibres of different structures and chemical 
affinities together, cither for attaining a cheap product 
or a special textural result, the methods of detecting 
and separating each class of fibre, in the finished goods, 
require t(;» be understood, especially as they suggest 
and illustrate the principles 'of carbonizing. 

First, the chemical re-action to wh’ch the several 
descriptions of textile .material are subjective may be 
noted— Cotton i)urns without' smell : the fibre is un- 
aff edited by diluted alkalis, caustic or carbonated, but 
when suturated with .diluted sulphuric or bydrocbloric 
acid and dried, its structure is decomposed, and it is this 
basic, factor which' is utilized in the process of carbonizing 
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• * 

union goods. Silk^ with all nitrogenous substances, 

gives off a pun^nt odour yi the burning, and, like wool, 
is quickly dissoVed by the use of diluted solutions of 
caustic alkalis. It is p-lso destroyed by the action of 
concentrated sulphuric acid, while nitric acid solutions 
turn both wool and silk fibres yellow. ]Vool burns with 



Vxii. 

MICIIOSCOITC VIEW OK UNION ('LOTH 


the characteristic smell of horny substances ; but the 
fibre is less aftected by acidh^than cotton, and resists 
the action ot sulphuric ^cid for some twne if tl!e solution 
is in a diluted and cold state. On the other* hand, 
alkalis, particularly caustic, have h, definite sMvent 
action on wool, the fibre being totally dissolved in# 
a sglutiqn of I per otnt of its weight^if Na^)H. 

Knowijig the structu^ of the different classes f>f fibre, 
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they, as already seen, may be also detected and identified 
by microscopic examination.. A specimen of a flannel 
suiting, as seen magnified, is reproduced in Fig. 9. 
Approximately 70 per cent of the material in this 
fabric is wool, and the remainder cotton fibre. As 


W tv V IV 



Vui. 10 

MICROSCOPIC VIKW OK WOOL AND CO'ITON FILAMENTS 
IN DISSECTED UNION yAONS 


viewed ordinarily, it has the appearance of an all-wool 
cloth, and to the inexpert would bet regarded as such, 
for thQ traces of cotton in the handle are rendered almost 
impepceptible by d)he felting and raising practised in 
^nishing the goods. • 

The micro* 3 opic test exhibits tlje structures of the 
two fibres, and also ^o some extent the qualities 6ach 
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material imparts to the texture, as observed in the full 
dense character of the clith in which* the wool fibre is 
chiefly visible, and in the more filament-lined character 
where the cotton fibi;ps are prominent. To form an 
idea of the relative quantities of the two fibres in the 
cloth, the yarns need to be dissected and the fibres 
.microsccpically examined as illustrated in Fig. 10, in 
which filaments c are undyed cotton, and filaments w 
undyed wool. The estimation of the respective fibrous 
units in a cross-section of the threads gives their 
numerical ratio b^ut not their weight values. For the 
latter resultant, chemical analysis is necessary. 

Cotton is applied in the manufacture of unibn woollens 
and worsteds on two distinctive systems, a knowledge 
of which is useful in sortfeig and grading the rags for 
“ extract ” wool. In the first instance, cotton is used 
in the form of ‘a pure cotton yarn ; and in the second 
instance as a ]ji-fibred yarn. Both these forms of 
application* give rise to the presence of ‘cotton in the 
manufactured goods in a number of ways.* 

On the former system, cotton may be employed 
(1) in the warp, with woollen,^ worsted, mohair or 
alpaca in the w^ft, as in medium an 3 heavy cloths aqd 
in light dress fabrics ; (2) as, the stitching or binding 
threads in compound structures in woolfen and worsted 
cloths ; (3) as a folded or twist yarn in gabardines, 
Venetians and fine twilled textures; and, (4) as the 
striping yarn in piece-dye worsteds made in the grey 
and dyed in tfie piece to ar^ selected shade, leaving 
the cotton striping ends untintod. 

On the secbnd system* cotton is used* in yarn prepara- 
tion in making carded and combed^ yarns, when the 
ratios of wool to cotton may vaj*y from 10 per cent to 
90 per cent in the spun, product. It is, also used in* 
making bi-fibred worsted yarns on ^l!e French principle. 
♦•See Vnim Textile Fabricalifn, bv the same Authgr and J*ublishen^ 
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Iti sorting and batching the rags for carbonizing, 
the manufacturing practice adopted in the production 
of the cloths from which they have been obtained is 
taken into account ; for it is found that the results 
of the process are more satisfactory in the case of the 
rags from different types of cloth being classified into 
special lotr and treated separately. 

Two methods of carbonizing are practised in this 
country, that of treating the “ union ” rags in a 
sulphuric acid bath, and that of treating them in the 
dry state with hydrochloric acid gas fumes. The 
latter method is being increasingly followed. 

Dealing with the first method, the routine generally 
adopted is as follows- - 

The sorted and graded rags, having been “ shaked,” 
** dusted ” or cleansed, are immersed and soaked in a 
bath of sulphuric acid at 0-5° Be., after which they may 
be hydro-extracted to remove any , excess of acid 
solution. Hydro-extracting is preferable to passing the 
rags between squeezing rollers, as it leaves them in a 
free workable condition. They are now dried at a 
temperature of about 210° F., or drying may be per- 
tomed by conveying the rags over ste^m cylinders at 
260° to 300° F./, but w'hpn this is done, the rags have 
to be rapidly passed through the machine, or the wool 
fibres are rendered harsh and brittle. In a temperature 
of 210° to 230° the acid solution becomes concentrated, 
and its action on the vegetable substance is seen in 
turning it black, or a dark Jirownish hue, and in reducing 
it to a charred or carban substance. , The latent effects 
of the acid on' the reclaimed wool fibte are then 
neutralized by ripsing the rags in an alkaline bath. 
The rinsing requires to .be thoroughly done, and may be 
repeated, in some instances, in. solutions of various salts 
such as alum, tin, sijlphate of zinc or chloride of lime. 
The first .rinsing should, howevitr, be rendered efficient, 
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as subsequent rinsings have a tendency to weaken the 
wool staple. 

The hydrochtoric acid gJs process has one important 
factor in its favour besides that of * convenience and 
simplicity — it enables ^he temperature in carbonizing 
to.be lowered, which preserves the softness and lustre 
of the wool fibre recovered. It also provides for the 
^ags being treated in the dry condition. The Apparatus 
employed consists of a large drum or cylinder revolving 
in an enclosed chamber — Figs. 11 and 12— and of 
retorts, heated by tubes, in which the acid is generated. 
The gas liberated* passes through the rags, and in so 
doing effects the cai'bonization of the cotton or vegetable 
fibres of which the rags are partially composed. 

Fitton’s invention for dealing with the rags in the 
bulk — a truck load of 500 to 700 lbs. weight at a time — 
is illustrated in Figs. 11 to 14. The rail and turn-table 
arrangement, on which the trucks run in their passage 
to and from thel3hamber, is shown in Fig. 11, and also 
the driving gear of the machine. Fig. 12 is a front 
view of the drum with the truck withdrawn ; Fig. 13 
a corresponding view with the truck clamped in a work- 
ing position in ^le cylinder ; while Fig. 14 is a sectional 
view of the drum when revolving and carrying the 
truck loaded with rags. • • 

The apparatus, as devised and constructed, eliminates 
one of the most objectionable features in carbonizing, 
that of handling the rags tin emptying and l*efilling the 
machine. In other practiaes this work may occupy 
from 20 to 30 fnins., but in this improved system it does 
not require more than ^ or 3 m^ns. Jt is achieved by 
running the coach or truck of rags direct into the 
carbonizing chamber, when it is immediately cla*mped 
in position in the cylinder, thft door of the chamber 
clospd, and the machine* set in motion. • On the rags 
being thqpoughly carbonized by the action of the gaseous 
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fumes, th(j drum is stopped in the position shown in 
Fig. 13, the truck removed and conveyed on rails to any 
convenient part of the works*,' and replaced by a truck 
of uncarbonized rags. 

Amongst the salient advantages of this practice, the 
following may be noted — 

1. A great reduction — amounting, it is claimed, to 
90 per cent — of labour and time in charging and empty-' 
ing the machine, with a consequent benefit to those 
unemployed in the operation. 

2. An estimated increased output of 30 to 50 per cent, 
as compared with other types of machinery of the same 
dimensions. 

3. The prevention of the rolling and lapping of the 
rags, which accelerates and ensures the destruction of all 
vegetable matter they contain. 

4. As a result of experimental tests in the carbonizing 
of dark rags, it has been found that the original colour 
of the materials is only affected to a* small degree in 
this operation. 

The whole routine is automatically carried out, and 
with a minimum amount of manual labour such as that 
involved in the ordinary practice in handling the rags 
when charging the machines. 

In addition to the machinery shown, each carbonizing 
chamber is fitted with a furnace, a metal retort, and an 
acid tank. The hydrochloric acid is supplied in the 
fixed quantities when the apparatus is in operation, to 
the surface of fire bricks placed in the retort. The gas 
thereby generated is conveyed into the interior of the 
truck load‘of rags^ At ifie sarn^ time the h^at from the 
furnace raises the temperature to 212° or 220° F., 
during which carbonizing takes place. The gas fumes 
^.scaping from the chafnber, aftej* ''scrubbing,” are 
conveyed to the chipiney stack of tke works. 

FollcAving the process, the i^ags are run t^irough a 
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“ wincey,’^ a centrifugal machine for shaking out the 
dust from the rags, which are removed from the interior 
of the. machine by the actidh of a revolving fan. They 
ar^ then taken to the shaker, when tliey are ready for 
grinding. 

All varieties of woven, knitted, and other goods are 
dealt with, such as those made of angola yarns, and of 
sCdmixed cotton and wool yarns. An examiftation of 
each sort of rag before and after treatment proves the 
efficiency of the system, which is seen in the total 
extraction of the vegetable matter, in the recovery of 
the whole of the animal fibre in the rags, and in the 
production of a good quality of shoddy or mungo. 

In the case of knitted and woven textures made of 
yarn composed of wool anjd cotton, the wool fibre is 
left in a threadlike form ; or, if the percentage of cotton 
shbuld be greater than that of wool, it remains in a 
loose fibrous state. In the case of rags in which cotton 
threads occur, asf for example, in Bedford cord cloths 
in which there are cotton threads between the stripings, 
these, after treatment, are found to be completely 
carbonized, with the fine woollen thread stripings in the 
serial order in wjjich they appeared the original rags. 

Another feature of the system is the colour tone of 
the rags dealt with. In some? instance* it is brighter 
and clearer than in the rags prior to carbonizing. This 
is particularly noticed in materials of a red, blue, brown 
or green tint, all of which colours are, in* a degree, 
revived or freshened by this method of cotton extraction. 

Other methcfds of carbonizing by means of acid 
generated gas^s, and adopted in Ffance ^nd Belgium, are 
those of Rottier and Sirtain. Rottier’s process inoludes 
the exposure of the rags to the action of hydrochloric 
acid gas without danjping, and® then of subsequently 
passing them over htated* frames ; ^r the^*ags may be 
placed in ^an oven or cqpveyed over drying cylinders 
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heated io the required temperature, neutralization 
being carried out in the ordinary way. Sirtain’s 
process differs in details and! in the method of neutraliz- 
ing. It includes the passing of the rags through (1) 
a chamber charged with hydrochloric acid gas ; (2) a 
hot-air heated chamber for actual carbonizing ; and 
(3) an ammoniated vapour chamber for neutralizing 
purposes! 

Rag drying, after the wet process of carbonization, 
is performed on machinery of the “ table ” or of the 
“ continuous feed and delivery construction, as well 
as on the Fitton system, when the' enclosed chamber 
is heated by hot-air. 8uch machines are also employed 
for drying wool and other materials, following scouring 
dyeing, etc. 

The primary object in the drying of all varieties 
of textile materials is to remove the liquid or excess 
moisture without injury to the original properties of 
the fibre. advantage in natui^al drying is the 
evenness with which it is performed, the currents of air 
passing through and through the material constantly. 
It is essential that this object should, as far as possible, 
be attained ki drying with artificially-ficated air. With 
in uneven pressure and distribution of the hot-air 
currents, portions of the goods dried Ure liable to be 
scorched, others to be “ bone ” dried, and others to 
be partially dried. The absorptive efficiency of heated 
air is maihtained so long ai the air is renewed or in- 
creased in temperature. ‘For satisiactory rag drying, 
these changes in the air Currents should be continuous. 
This is Accomplished in the IJattei'sley-Pt’ckard drying 
appapatus illustrated in Fig. 15. It comprises a sec- 
tional air-heater* H, combined with a screw-bladed 
fan F, and a drying ta'ble T, all of which may be dupli- 
cated, or the* table ^extended to any required dimenjjions. 
The fitn conveys tlfc hot air^through the li/^ater, and 
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forces it through the rags placed on the Vire net 
covering of the table. ILgh or low ‘pressure steam, 
or exhaust steam may be used in ^sections S^, 8^, 
and 8^ of the heatp, or high pressure steam may 
be employed in certain sections, and exhaust or low 
pressure steam in other sections, by providing each 
section with separate inlet and outlet valves and drain 
pipes. 

The temperature of the air currents having been 
determined, and the fan-shaft — engine or motor-driven — 
set in motion, the rags to be dried are evenly spread on 
the table, when tlie heated air draughts pass regularly 
through the rags, and induce a constant evaporation 
of the moisture they contain, until the rags are in the 
required dry condition. The temperature of the air 
may be readily regulated, as well as the pressure of the 
air draughts, the former by the inlet and outlet valves 
which may be independently adjusted, and the latter 
by altering the speed of the fan. 

The employment of this machine enables from one to 
three tons of rags — standard dried — to be treated in a 
working day. The power for driving is from 3 to 4 
H.P., varying wkh the size of the f An, •and of the heating 
apparatus, and also with the condition and weight o*f 
rags dried at one time. • 

In Whiteley’s and other makers, enclosed chamber 
automatic dryers the rags from the steeping tank are 
first hydro-extractqd, and then placed on the travelling 
lattice feed of J)he machine. * From the delivery rollers 
of the ‘‘ feed ’’ they are conveyed to a pair of top rollers, 
which deliver the rags qp to an upper* sheet 6y which 
they are passed to the further end of the chamber and 
dropped on to a lower moving sheet,* to be re-passed, 
at a regulated speed, to the fron^ part of the chamber. 
Thisj’outipe is repealed on two or more lower conveyers, 
whjBn the dried raers arejremoved flom the machine by 
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positivelj^ -driven rollers. In practising tKis method of 
drying, what is termed the “ baking ” temperature 
varies from 180° to 230° F., according to the strength 
of the acid solution in the “ pickling ’’ or steeping 
process, and the rapidity with which the process is 
carried out. 

After drying, on each system, the carbonized material 
is run through a crushing or shaking machine to remove 
the charred matter, when they are ready for the 
neutralizing bath. 

Extract wool is obtainable in similar mixture shades 
and qualities, as shoddy and mungo from woollen rags. 
While it has not the felting property of the latter, it 
dyes satisfactorily, and is extensively used either as 
the staple material of manufacture, or in blending with 
other classes of wool substitutes, in the production of 
lightly- milled goods. 
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CHAPTER V • 

NOILS — PULLED‘YARN MATERIALS — FLOCKS 

Noils a By-product of Worsted Combing — Character and 
Qualities of the Material — Merino and Crosst)red Noils — 
Lustre Wool Noils — Alpaca, Mohair, Cashmere and Camelhajr 
Noils — Uses of Noils in Wocdlen Manufacturing — Process 
Wastes — Carding, Spinning, Wai'ping and Weaving Wastes — 
Pulled Yarns — Sorts and Applications of the Fibrous Re- 
sultant — Carnet^ing — Knotbreaker or Preparcjr — Single, 
Double, and Three-Swift (iariiett Machines — Diametei’S and 
Speeds of Rollers in Carnet t Machinery — Carnett Wire — 
Types of Ctarnett Wire and Applications — ^Weight of Wire 
for Different Rollers — Operation of Setting Garnett Wire- 
Milling, Raising, and Cutting Flocks — Employment, of 
Flocks in the Finishing of Woollen and Mungo Goods. 

Noils 

In the process oi combing, on both the English and the 
Continental systems, the “ prepared,” “ gilled ” or 
“ carded ” slubbings are divided into “ top ” and 
“ noil.” 

The “ top slivers are the combed product, a|id 
consist of th^ longer and litraightened fibres. They 
are used in the operations of drawing for making the 
roving which gives, in spinning, the worsted yarn. The 
“ noil ” consists of the short, curly, neppy fibre extracted, 
by the noiling parts in the comb, as unsuitable for the 
production o^the level slivei; essential in forming yarns 
of the worsted structure. “ Noils ” and, “ tops ” 
are therefore both composed of the* same variety of 
fibre. 

English top-making is done on two types of machine 
— the Noble and tHb Holden — ^for raeripo and cross- 
bred wools, and on a third tji'pe of Tnachine — th§ Lister 
nrfor long-stapled woclls, alpaca, mohair, camelhair 
^7 
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and cashmere ; and Continental top-making is done on 
the Heilman machine, a construction of comb adapted 
for the treatment^ of the shortest groSvths of wool 
usable in worsted spinning. The staple of the material, 
rather than the principle of combing, determines the 
sort and quality of the noil. Hence, in the trade, noils 
are designated as Botany, Crossbred, Lustre, Mohair, 
etc., denoting that they are the extracted products 
from the combing of these materials. 

Botony or Merino noils are fine in the fibre, of excellent 
spinning and clothing properties, and are applied in the 
woollen industry, in combination with wools of a similar 
length and fineness in the manufacture of {Saxony yarns 
from 18 to 36 or 40 yards per dram. With the shortness 
of the merino wool staple employed in combing — average 
IJ in. to 2| in. in the English practice, and from 
I in. to IJ in. in the French practice— the fibre in the 
noils is proportionately reduced. In Crossbred noils, 
the fibres are longer but freer or less nappy in character. 
From the better qualities of Crossbred wools, the noils 
pbtained are useful in producing woollen suitings and 
costumes ; from the medium varieties, the noils are 
applied in producing Cheviots ; and from the lower 
sorts, the noils are used in the manufacture of the 
coarser grades 6f Chevidis and also of blankets and 
rugs. 

The neppiness which distinguishes the shorter and 
finer noils offers some difficul^/y in carding. To satis- 
factorily separate and straighten the fibres clustered 
and meshed with each otJieV, the scribbling and carding 
require to be thoroughly done, otherwise neppy portions 
of fibr^ pass into the condensed sliver and get into the 
spun yarn, rendering the latter twitty and uneven, 
c Lustre noils consist 6f compara^iively straight, long 
fibres, of a smooth ^nd bright kurfaVje. They ^re q^ed 

with the noils from ndedium-staoled wools in the tweed 

0 
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industry, and also in the preparation of carjfet yarns 
by carding, drawing and spinning. In the different 
classes of goods* in which fnstre is esteemed, and also 
in the production of yarns of a moderate thickness — 
such as are used in making furniture and decorative 
plushes — these noils are largely employed. Mohair 
ncjls have a similar general character as lustre noils, 
f)ut are brighter and cleaner in colour. They^iave also 
a special shrinkage value. Thus, when blended with 
wools of a Cheviot variety, they arc liable to develop, 
in the milling of the fabric, curly features. 

Alpaca noils arc fine in the fibre, spin to a good length 
and make a bright, smooth yarn. Their diffusiveness, 
unless blended with wool to improve their carding 
property, causes them to give off a fair percentage of 
“ fly ” in the carding operation. Cashmere andcamel- 
h^ir noils are likewise small in the hair and remarkably 
soft in the handle. Both are utilized in the manu- 
facture of high-grade goods with a smooth or fibrous 
finish. Camelhair noils are fawn in colour, while 
alpaca noils are obtainable in the white, grey or brown. 

Descriptive particulars of different classes of noils, 
and of their u^s in the woollcir industry, are given 
below — • 

• • ‘ • 

Botany or. Merino Noils — Fig. 16, Specimen A. 

The sample is suggestive of the wool used in making 
fine merino or Botany wrsted yarn. The noil is a 
70’s quality, snow white in colour, and fine and short 
in fibre. The* neppiness of the staple is clearly dis- 
tinguishable.- For producing specked an^l spotted fabrics, 
part of the clustered filaments may be allowed to run 
unopened into the condensed sliver. i If this should be 
done, the selected YipWiA are dropped on to the last 
swifj; of ^condenser.* This practice has been followed 
in the manufacture of. the yarns iif the tweed spebimens 
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in Figs. VI and 18, in which two shades — dark and light 
— of neppy noils have been thus used. Noils of this 
class have, however, a more general application than 
to this special variety of fancy suiting goods. In making 
high-class woollens— composed of medium or small 
yarns — the fibres, in the carding operation, are search- 
ingly separated and intermingled, and an even thread 
is formed, usable in the manufacture of face-finished 
goods ; or the noils, when so treated, are employed in 
yarns for twisting purposes, in which case they enter 
into twist-yarn fabrics of the Bedford cord, whip cord, 
and buckskin class. 

Crossbred Noils — Fig. 16, Specimen B. 

When specimens .1 and B in Fig. 16 arc compared, the 
distinctions in fibre fineness, staple quality, and colour 
tone, between merino and crossbred noils, arc at once 
observed. These different features ' and properties 
necessarily affect the applications of the two materials. 
Sample B is typical of the medium crossbred noils, 
namely a 30’s variety. It is obviously a desirable 
fleece-wool substit^ito, being strong in, the fibre, a fair 
colour, and in a cardabic condition, and also less neppy 
in character than SampW A. This description of noils 
is selected for the manufacture of the better classes 
of fancy tweeds, and made of yarns ranging from 16 to 
24 yds. per dram. 


Wfiife Alpaca NoCls Fig. \^,pSpeciwen A, 

« f 

Tho average length of staple in this specimen is 
1 in., but the noils contain a small percentage of fibre 
I 2 ins. long. The matefial is open, in condition, and the 
fibres straight and ymiform in character. It i{j adapted 
for blinding with gdod shoddy or a moderate quality 



r.'nVEED SPECIMENS 

(In the inanufactifro of which part Noppy Noila 
have been used) 
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of wool. The vegetable matter, seen in this ncAl, is so 
loosely attached to the fibres that it may be extracted 
by the clothing feeth of the workers and strippers in 
the process of carding. 


Brownish- Orey Alpaca Noils — Fig. 19, Specimen B 
{Samples C and D.) 

Sample C in these noils is from the first combing, 
and Sample D from^ the second combing. Both speci- 
mens are*of a similar filament length, but the fibres are 
better separated and straighter in the latter than in the 
former, with practically the whole of the vegetable 
matter removed. Such noils form a staple suitable 
for admixture with fine wqpls, to develop “ hairy ” 
yams, particularly those used in producing the textural 
quAlities in stripings H of Fig. 20. In the yarns 
applied in making this fabric, the wool ingredient 
gives thread density,, and the noil ingredient yields, 
in raising the cloth, the fibrous surface observed in 
parts H. 

Mohair Noils — Fig. 21, Spdjcimens A and B 

The upper sapiple is from jljie first combing. In 
addition to containing seeds, motes, etc*., this noil is 
shorter and more irregular in staple than Sample B, 
which is from the second conibing. The fibre length 
and fibre . diameter^ are of* an average standard for 
blending with medium Crossbred or Cheviot wools and 
soimd shoddy. ^ 

WhiU Cashmere Noils — Fig, 22, Specimen A 

A fine-fibred, short-stapled ndfi, extremely soft in 
tj^^u^, agd usable ii:^maldng high counts of yam when 
ai^mixed with fine wools. # 
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Fa^n Cashmere Noils — Fig. 22, Specimen B 
Similar to A. Both spqcimens con,tain a percentage 
of neppy fibre, wliich would necessitate the use of fine 
counts of card clothing and close setting in carding. 

Camelhair Noils — Fig. 23, Specimens A and B 

The samples are derived from the first and second 
combings respectively. They are of a like softness and 
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COSTUMJ?] CLOTJf 
(Fart n»ul« (►£ Lustre NoiJs) 


fineness to cashmere noi,ls, but somewl]at less downy in 
nature. Here the filament length is well equalized. 
The material is in a better prepared condition for 
carding in Sample B than in Sample A. Botli these 
noils are naturally fawn in colour. • 

Prooess Wai^tes, 

In .woollen manufacture thel*e is a varying supply of 
waste fibrous prjduct from the processes of yarn and 
fabric construction. a.lie methods of classifying, and 
also of re-utilizing this material, tlepends on its ^staple 
and on the source* from whicji it is obtainetj ; but, in 
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•SPECIMEN A ; TURKEY MOHAIR NOmv^ 

SPECTAIEN B: TURKEY! MOHAIR Nftllii (2ND COMBlS’O) 
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all well-organized factories, there is a definite system of 
collecting “waste” fibre ^into sorts, and of using it 
in yarn making. 

A practice commonly adopted covers each sort of 
material resulting from the different operations, thus — 

1. From the processes of wool sorting, scouring and 
burring, there accumulates a quantity of sho«t locks of 
wool, which may contain a proportion of vegetable 
matter. These, with the burry wool, removed by the 
burr rollers in carding, are carbonized, and may be dyed 
black or a dark colour, and afterwards applied in the 
production of mixture yarns. 

2. In the “ teazer ” and in the “ fearnought ” some 
loose fibre escapes from the machines, which, after 
passing through the “ shaker ” — ^Fig. 6 — to take out 
the dust and other foreign substances, is suitable for 
re-blending with a lower stock of material, or for dyeing 
into dark shades, and as the body colour in producing 
, mixture yams. 

3. In scribbling and carding three kinds of waste 
are formed — (a) that which is given off as “ fly,” or 
fluffy fibre, by the workers, strippers and fancy ; (6) that 
which falls under the machines ; and (c) that con- 
sisting of defective and broken slivers. The wastes 
from class (a) are employed in mixing fresh lots ; from 
class (6) they are separated from the dust, etc., and 
then used in inferior blends ; and from class (c), with 
the sliver waste fro^m spinmng, the wastes are regularly 
replaced in thg automatic feed of the scribbler to be 
re-worked. 

4. In spinning, there |ire two sorts f)f waste classed 
as soft (bits of condensed slivers — and dealt with as 
explained) and hardy consisting of twitty and other 
pieces of yam, whidi £^^e subsequently pulled and 
Gametted for use in other stock. 

It may be observed tlAt shady pieces are sometimes 

7-(1457f) 
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caused Ky a difference in the counts and spin of the 
yarns at the commencement and finishing of a lot in 
making face and high-class goods ; hence, such yarn 
wastes should be treated as distinct, in cloth manu- 
facture, from the bulk yarn wastes in the lots. 

6. In twisting and doubling, the “ waste ” yarns 
are Garn^tted unless they contain cotton, in which 
instance they are carbonized and then pulled. 

6. Warping and weaving “ waste ” consists of yarn 
known as warp thrum and of weavers’ waste. Thrum 
is the short length of warp produced in starting the 
loom in weaving fresh piece lengths. It may be quite 
different in quality from the yarn used in wefting. 
Both “ wastes ” are dealt with in the Garnett machine 
and may be re-dyed, if the quantities are not sufficient 
to use separately, or they may be stocked and blended 
systematically for the manufacture of new goods. 

7. Waste derived from the processes of scouring, 
milling, raising and cutting, which will be considered 
under ‘‘ flocks.” 


Pulled-Yam Waste 

<- r 

This, as a by-product, is the next in importance to 
noils, being obtained after the wool or fibrous material 
has been spun into yam. It results from separating 
fibre from fibre of such yarns, whether waste from spin- 
ning, winding, warping, or Weaving; 

There are three descriptions of this gulled waste — 
that from factories producing alLwool goods, that from 
factories producing bi-fibred ^ good's, and that from 
worsted spinning mills. The two former should, as 
a rule, be handled in the factories in which they are 
made, where the machinery sfiould include one or more 
Garnett machines. , Bi-fibred yams necessarily require 
to b? extracted before pullhig. The woollen yarn 
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Fig. 23* 

CAMELUAIR NOILS 

(Specimen A ; From Ist Comling. Specirrfbn B ; From 2nd Combing) 
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wastes should be regularly collected, grtwied, and 
reduced to a wool substitute. 

From worsted spinning* mills a constant marketable 
supply of this class of waste yarn is obtainable. Like 
noils, it is a pure wool product, when resulting from 
English combing ; but there are, in addition, waste 
3 ^arns derived from French combing, which may be an 
admixture of wool and cotton, as also worsted yarns, 
in which, in .the operations of doubling and twisting, 
cotton threads are combined with the worsted threads, 
and in all these yarns the cotton has to be removed 
by carbonizing. • 

Prior to 1850, worsted-yam by-products were only 
considered as fit for cleaning waste. Now they are of 
such intrinsic value as to be extensively used in woollen 
factories, in which the better as well as the medium 
grades of fabrics are produced. They represent an 
annual British supply of recovered wool fibre amounting 
to, approximately, 30,000,000 lb. 

When the yarn-pulling machine was introduced, the 
common custom was to store such ‘‘ waste ” as a kind 
of refuse. It is said that the inventor of the machine 
approached affirm of carpet manufacturers having a 
huge heap of this sort of waste yarn stored in the mill 
yard, and received permission to experiment in pulling 
it. The result was what may be defined as a “ yarn- 
shoddy,’’ which has become such an important material 
in the woollen industry. • 

As the worsted spinning ti*ade is divisible into Botany, 
Crossbred, Mohair, ^paca, Camelhair and Cashmere 
yams, there, are pulled wastes made pi staptes of these 
different materials. Ihe type of yam Gametted is, 
therefore, an index to the sort of pulled waste producible. 
Seeing, however, th|it each of* these classes of yam is, 
made in several qualities, varying with ihe fineness of 
the fibre from which th» yam is spun, it does not follow 
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that the, material derived from Botany, Crossbred, 
Mohair, and other yarns, is of the same manufacturing 
qualities and value as suggested by the description of 
yarns from which they are derived. 

The classification is sound as to the general char- 
acteristics of each by-product ; but experience and 
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judgment in the using and application of such recovered 
wool, enables the manufacturer to distinguish between 
the pulled waste from the fin^r and medium Botany, 
or from the medium and coarser Crossbred, etc. 

The fibre reclaimed from Bjfitany yarn is of good 
spinning, dyeing, and finishing characteristics ; and 
may, in consequence, ^e used with merino wools in 
producing ya*rns for fine woollen ploths. The better 
qualitips of pulled *Qrossbred jvaste are usable in' the 
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fancy woollen trade, and the medium and low('^’ (qualities 
in the Cheviot trade. 

The lustrous and spimiing properties of Alpaca, 
Cashmere and Lustre wools, make the waste material, 
obtained from their re-manufacture, adapted for 
admixture with wools in the preparation of hairy or 
fibrous yarns, applied in the dress trade, particularly 
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to textures which are slightly milled, and raised in a 
damp condition to devek^p surface fibre. The length, 
as well as the brightness of the filament got from the 
pulling of yarns composed of these materials, have led 
to their use, to some extent, in the productioa of yarns 
for carpets, and to a la|-ger degree in yarns for hosiery 
purposes. For fancy knop yarns, such as those appear- 
ing in Sections H of Fig. 20, Alpn-ca, Ittohair, and similar 
pulled wastes are tvnployed. The length of the fibre 
of which they are mac^, when tjie cloths are raised. 
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produces^ the drawn patches of fibre seen in the 
specimen. 

Garnetting is* the practice*by which spun and twisted 
waste yarns are changed into a fibrous material suitable 
for carding and spinning, and the work is done on 
Garnett machinery. This is somewhat similar in form 
of construction to the “Fearnought,” in the single- 
swift madhine, and to the “ scribbler ” or “ carder ” 
in multi-swift machines. 

The Garnett machines illustrated comprise — 

' Fig. 24. Preparer or Knotbreaker. 

„ 25. Single-Swift Garnett. ^ 

„ 20. Sectional Drawing of Single-Swift Garnett. 

„ 27. Three-Swift Garnett. 

The “ preparer,” or “ knotbreaker ” — Fig. 24 — is 
designed and built for destroying all knots, and hard 
and twitty portions of yarn, before treating the material 
on the waste opener. The swift of this machine is 
24 in. in diameter, and has a running speed of 460 revs, 
per min. Over the swift— Fig. 24— are several workers 
— to in. in diameter and making 16 to 20 

revs, per min. These rollers are positively or wheel 
driven oft the main shaft. 

The yarn waste is carried by the feed sheet A to the 
feed rollers Fi2, \<Siich submit the material to the teeth 
of the licker-in„ L. The cylinder or swift Fig. 26, on 
account of its high speed and superficial area, forces the 
material forward from worker to worker. On reaching 
the last roller If®, the sepiarated fibrous product is 
removed from the machine by the Coffer D, and the 
dofier comb DC. , • 

On the “ waste opefier the* real operation of re- 
ducing the ends of yarn to p. filament condition is 
effected. The two-swift machine is used on both 
woollen and wors^d yams, and the single-swift machine 
— ^£Hgs.'25 apd 26— on yarns cf a softer and of a more 
loosely twisted chdirjicter. Tlj.e three-swift Garnett— 
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Fig. 27— is suitable for dealing with Botany* waste, 
single, and two-fold yarns ; 4)ut the two-^wift Garnett, 
with six workers on each cylinder in place of four or five, 
is also used on these yarns. The larger number of workers 
adds to the thread-opening efficiency of the machine. 

The principle of the operation of garnetting is the 
sam*e in each class of “ waste opener.” Passing from 
the feed table A — Figs. 26 and 26 — it is engaged by 
two pairs of feed rollers FR, and drawn from them 
into the machine by the licker-in L, when it is acted 
upon by the steel teeth of the cylinder. On the upper 
surface of S there revolve six rollers for converting the 
lengths of yarn to filament units ; the “ fancy ” F, for 
raising the material on to the points of the teeth of the 
swift, and the “ fancy stripper ” F8, The doffer, D, 
is for clearing the cylinder. 

Before the “ waste ” reaches the swift the yarns 
undergo a certain amount of breaking up by the action 
of the feed rollers and the licker-in. In the three-swift 
machine — Fig. 27 — from the doffer, the partially 
open material is engaged by the pointed steel clothing 
of the second swift, on which the process of thread 
tearing up and fibre separation is cofttinued as on thg 
first swift ; witl; the operation^ continue^ on the third 
cylinder, 8^. The material is finally stripped from the 
machine by the doffing comb, DC, This has a rapid 
up-and-down motion, and ii\the down stroke it clears the 
teeth of the clothing of the doffer of the prepared fibre. 

The approximate speeds of the lattice feed and of^ 
the several rollers , 

Lattice Feed Table A, Figj|27 . Traverse, 0^ per min. 
Peed Boilers, FR. . . .1 rev. per min, 

licker-in, L. .... 140 revs, per min. 

Swifts, SS Sa, S8 ... . •.246-300,, 

Workers, to t . * . . 20-40 

Fancies, P*, F* . . . . : ,600 „ „ 

Fancy suppers, P.S>, F.Si^ F.S» .*236 „ 

Po|rers,Di. D®, D». . 10-10,, „ 
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The wire teeth clothing for the cylinders, workers, 
fancies and strippers is ^of the keen-angled, pointed 
type shown at Fig. 28 B, and that of the first licker-in 
of the flat form shown at Fig. 28 U, which is also applied 
to the burr rollers in the worsted carder. For the feed 
rollers, the covering contains four to six teeth per inch, 
and for 'che other rollers eight to thirty-two, but more 
generally eight to twenty or twenty-four. When the 
material is hard spun or hard twisted, the workers 
are set closer to the swift, and their speed and that of 
the doffers is lowered, in order to. retain the material 
for a longer period under the tearing action of the teeth 
of the different rollers. 

Other particulars and working data relative to the 
different machines are appended — 


Preparer or Knotbreaker, Figs. 24 and 25 

Diameters of Boilers, 

Swift, 20 ; Workers, 4U ; Doffing Brush, 20"'. 


Working 
Width of \ 
, Machine. 

^ Diameter of j 
Drivk^ 1 

i PuUey. 1 

H.P. in 
Driving. 

Speed of 
Smftn. 

Productive 
Capacity-lbe. 
per hour. 

24' 

’ 15' i'' 

' 5 

450' revs. 

! 120-180 

‘ 36' 

15' 1 


450 „ 1 

180-240 

48' 

15' : 

0 

4.50 „ . 

220-300 


Waste Openers 

I 

Type Fig. 25. With one, two, or three Swifts, and five or 
six Workers pn each Swift, for puling woollen or worsted yarn 
waste. 


^ Duviieiers of Rollers, 

Feed BoHeis, 2^'" ; 1st Lickerm, 12* ; 2nd Lickerin, O'" ; 
Swifts, . 20^ i Poffers, ^ 16' ; Workei^, , 4' ; 

Fancies, . 9' ; Fancy Strippers, 6', 




THREE-SWIET GARNETT 
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one Stci/i, 


tVorkinv 
Witlth of 
Mathinr. 

1 Jiumrifr 

1 Iftknuu 

1 

.1. 

of 

S,nft- 

I'rofturttrf 

;>«*r fomr. 

24' 

1 

1 

2.S5 i*<*vs. 

10 35 

:io' 

1 1.“)' 

H 

285 

15 50 

48' 

i l."»' 

U 

285 „ 

25 05 

00' 


li 

285 

25 85 

• 


• 

Wilh lu'o Swifls. 


24' 

15' 

2 

285 11 “VS. 

10 35 

30' 

15' 

lil 

: 285 „ 

15 5t) 

48' 

15'. 

.3 

285 

20 05 

00' 

15' 

3i 

285 

25 85 



With three 

Su'ifts. 


24' 

15' 

3J 

285 n‘V.s. 

10 -35 

30' 

15' 

U 

: 285 „ 

15 50 

48' 

15' 

5 

. 285 „ 

20 05 

00' 

15' 

r.J 

' 285 „ 

25 -85 


Waste Opener — Type, Pig. 27 


With one, two or three Swifts, with ten or eleven workers 
,on each Swift, usable in the opi^ning of nil kinds of hard- 
twisted, woollen, worsted and silk wastes, Jiosiery, ctip))inKH,ete., 
and with the rollers clothed with rlccfricuUy hartleticd ami 
tempered steel loire, from 10 to 21^n>w*H j>er inch, acrA)rdint{ to 
the material to bif opened. * • 

Diameters of Hollers. 

Feed Hollers, 2i'; 1st Lickerin, 12'; 2ndnnd0rdLickerin, O'; 
Swifts, , 30'; DofTers, *. 2i' ; Workers, . . 1'; 

Fancies, . 11'; F^ncy StripjVrs, O'. 


Tf one Stcyi. 


Working 
Width of 
Machine. 

« 

Diameter of , 
Driving ' 

Pulley. 

A H.P. in 
• Driving. 

speed of 
Sunftr. 

• 

Prodwtire 
Capaeity-lbn. 
in 10 houre. 

30' 

' 15' ! 

1 \ 

28.* revs, j 

! 180 

48' 1 

« 1 

• u 

' 285 1 

240 

00' 

15' 1 

1 


3t)0 

.. 

! 1 

-f 1 

e * 

e 


8~(l457l) 
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,ir/ 

4H' 15' 

«()' 15' 


With three Swifts. 

' 3J 2S5 rovs. 180 

; 4} 2S5 „ 240 " 

' 4J 285 „ 300 

• 

Garnett Wire 

As pointed out, the knotbreakei^ waste-opener and 
each description of Garnett machine resembles in 
construction, design and arrangement the machinery 
used in scribbling and carding. The functional parts 
of the former are identical in character with those of 
the latter, though the two types of machines are ushd 
for different varieties of material and for distinctive 
purposes— the Garnett for the reduction of waste yarns 
to a fibrous product, and the carder for the opening and 
re-blending of filament substances, such as wool, mungo, 
extract and cotton. Thus, as shown, both forms of 
machinery comp^e the following rollers : “ feeds,” 
taker-in” or ” licker-in,” “cylinders” or “swifts”; 
with the “ workers ” •ftiid strippers placed over the 
swift, and the “doffer” set below the cylinder or 
swift. One feature in which they essentially differ 
is in the type and construction of the metal teeth of 
which the “ clothing ” consists on the various rollers. 

In all classes of caring nmcjiinery the “ clothing ” 
is made of hard-tempered wire 
pricked (through a cloth com- 
position or leather foundation in 
die mannei; sketched. The wire, 
^ng bent ‘or knee-formed,* is specially adapted for 
nolding and also,* in passing in close , proximity 



3«' 15' 

48' • 15' 

(U)' 15' 


With two Swifts. 

21 285 reVH. 180 

285* „ 240 

3 285 „ 300 




Fio. 2 Ha 

(SAHNK'IT WIUK Knll ItnLLKKs nl’ KNOTHItKAKKIt 
{ Xiimt'rah Mnkirti' llrferfunit) 



Fio. 2»n 


OARNETT WIRE FOR ROLLER.<) OF WASTE OPENER 




Fia. 28c 

GARNE'rr WIRE FOR BURIV HOLLERS OF CARDING MACHINES 


__J I L 

\ 1 i 1 i 

\ ^ ^ 1 ^ L 

r \ \ ^ \ 


Fig. 28iit 

GARNETT WIRE F07f. “ LitKER-IN ” ROLIERS.OF COTTON 

^ARDEE- 
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the wire of another active roller, for disentangling 
the matted portions of the material, apd for literally 
separating the filaments from each other. Its efficiency 
is also seen in the systematized commingling of the 



Fig. 29 

SECTION OF ROLLER COVERED WITH “ GARNETT ” WIRE 

fibres so treated in^o a fleecy web. From this it will 
be understood that wire teeth “ clothing ** used in 
carding is more or less ^pliable, whereas the teeth of 
Garnett wire, being‘s part of* a metal piope, are rigid and 
Jfirm, and have, in the 8%)plication, operative and resis- 
tance power. Their rigidity, strengjih and compact 
setting on the rollers^ plijs their'saw-like, wedge-shape 
or serrated form — Figs. 28 a, 28 b, 28 c and 28 d — cause 
their points to be effective in attacking, retaining, 
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opening but and disintegrating the twisted structure of 
waste yams however entapgled, knotted or hard in 
twine. 

Prior to 1850, or to the invention of this class of 
metal-toothed wire, by the late Mr. Arthur Garnett, of 
Otley, two kinds of clothing were used for opening 
and carding machines — ^wood lags set with pins, and w'ire 
teeth as described. The . latter have the advantage 
over other makes of “ clothing ” in fineness and in the 



number of points possible in a given area of the roller 
surface covered ; and on this account such wire clothing 
is universally employed' in the operation of carding. 
But saw or wedge-shape teeth have the advantage in 
the treatment of waste-yarn by-products with a view of 
reducing them to a fibrous material, but not for working 
them into a suitable condition for thread preparation, 

Garnett wire is not nailed on to the rollers as in the 
1 * 

practice of applying “ card wire,” but set in grooves — 
varying in gauge with that qf the wire selected — of 
the rollers as illustrated in Fig. 29. Here the , serial 
and secure setting of tb6 teeth are pbserved. The points 
of the teeth of the various rows of the wire are npt in 
absolute line from side to side of the roller, buj conform 
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in average number in a measured pattern •of the roller 
surface. 

As a consequence of improvements in the make of the 
wire by the late H. T. Leather in 1878, the number of 
teeth per square inch of surface was increased by setting 
the wires in the grooves of the rollers in double instead of 
mmngle rows, in the system outlined in Fig. 30, j)he shaded 
details represent a section of the cast-iron cylinder, 
grooved to receive the rows of the deep-ribbed wires A, 
between which are inserted rows of the shallow-ribbed 
wires B. Formerly, when waste-opening machines were 
covered with metal teeth arranged in single rows, 12 
to 14 rows per inch was the maximum, whereas, on the 
improved principle of wire construction and setting, 
some 20, 24, 26 or more rows per inch are feasible. 
This increase in the number of rows of teeth on a roller 
surface has raised the working efficiency of this class of 
machine and also of Garnetted rollers applied to 
scribbling ancl carding machinery. 

Types of Garnett Wire and Applications 

Illustrations of different makes of Garnett wire are 
^iven in Figs. 28 a to d. A strong, ^firm class of wire, 
with comparatively a small number of teeth per inch, 
is used for the^ rollers of kndtbreakerg^ and preperers. 
With the yams meshed and hard-twisted and also 
knotted, they necessitate the dividing and opening 
action of rollers, clothed with wire of the types shown 
at Fig. 28 a ; or of wire having saw teeth cut at an angle 
for ensuring the points* firmly gripping, the material, 
and for retaining it tiU fully separate^ by the teeth of 
an adjacent roller. Fcr feed rollers long*toothed wire 
is employed, grooving the rollers 3, 4 or 6 rows per inch, 
according to the nat\jre and quMity of the waste yams ^ 
treated, the grooves in one roller being cut with a 
right-hard thread and those in the second roller •with a 
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left-hand thread, as in Fig. 31. This causes the rows of 
teeth, when the rollers are in an operative relation, to 
intersect, so that the grip o? the teeth on the material 
is augmented ; while the long-form of teeth provides 
for the waste yarns being regularly delivered into the 
machine without unduly 
damaging the staple of the 
materials of which such yarns 
are composed.* 

Reference has been made 
in Chapter IV to the waste 
wool fibre* containing burrs 
and vegetable matter re- 
sulting from the carding 
process and also to the 
methods of its utilization. 
This fibre collects on tlie 
burr rollers of the carder, 
which are clotjjed with fine 
Gartiett wire, punched with 
a small space between the 
! teeth, and with the rows of^ 
wires so closely set in re- 
lation to each other that it 

o*BNBTr‘‘ CLOTHED” “becomes impracticable for 
PEED ROLLERS the buiTs, motes, seeds and 

shives in the staple of the 
wool to penetrate below the surface of the “ clothing.” 
Such burr rollers are set 6n the English system near 
to the taker-in rollers, and vary, in number with the 
descripticfti of wcjpl being treated. On the Continental 
system theymay be placed ini the rear of the breast 
cylinder or between the first and second swifts in a 
j two-swift machine. Bdrr rollers ^re “ clothed ” with 
single or double rows of wire of the flat-toothed type 
— 9ee Pig. 28c-“Or the? wire maj^be fitted on to t}ie rollers 



NOILS— PtJftLED-YARN MATERIALS 107 


without grooving, that is, by pressing it into thp rollers 
in correct serial order. In either instance the extreme 
fineness and compactness of the teeth only allow of the 
wool filament being embedded in the clothing, with 
burrs left on the points of the teeth. For each burr 
roller there is a “ guard ” roller, the blades of which 
beat the burrs, etc., off the teeth into a tray or metal 
receiver. Any particles of wool fibre adhering to the 
burrs and other foreign matter so removed are collected 
and carbonized. 



Fi«. 32 

GARNETT BREAST CYLINDER FOR CARDERS 

Another application of Garnett wir&is to the taker-iij 
and other preliminary rollers of,the scribbler and carder. 
Should the material utilized be matted, meshed and 
felted, and therefore difficult to work, it is advantageous 
to employ a “ breast ” part, mounted with Garnett 
clothing or the mechanism shown in Fig. 32. It consists 
of feed rollers, taker-in, and of a small swift with two 
pairs of woi^kers an(^ sttippers, and may be attg^ched to 
any construction of scribbler. Its use lidds to the life 
of the card clothing of'^the whole machine, and also 
results in better carded slivers. ; • 

The table appended* shows the quantities in pounds 
Qf Gal^nett wire requisite ifi the clothing of the different 
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rollers Qf preparers, and waste-openers, and of special 
rollers in carding machines. 


I C 


Type of Machine and Close 
of Roller. 

Dimensions of Roller Surface Cut and 
Rows of Wire. 

Weight. 

1 Swift of " Oarnett '* maoliinc . 

60 in. X 30 in. 

cut 

8, 10 or 12 . 

70 lbs. 

1 


60 in. X 30 in. 


16, 20, 24 or 26 . 

170 


1 Doffer „ 

u 

60 In. X 24 in. 


8, 10 or 12 . 

56 


1m 


60 in. X 24 in. 


16, 20, 24 or 26 . 

136 


1 Swift 


60 In. X 20 In. 


8, 10 or 12 . 

47 


1 „ 

I) 

60 in. X 20 in. 


16, 20, 24 or 26 . 

113 


1 Doffer „ 


60 In. X 16 in. 


8. 10 or 12 

37 


1 M 


60 in. X 16 in. 


16,*20, 24 or 26 . 

91 


1 Taney „ 

» 

60 In. X OIn. 


8, 10, or 12 . 

21 


1 M 


60 in. X OIn. 


16, 20, 24 and 26 

61 


1 Stripper „ 

M 

60 in. X 6 In. 


8, 10 or 12 

14 


1 M 


60 in. X 6 in. 


16, 20, 24 and 26 

34 


1 Worker „ 

I, 

60 In. X 3iin. 


8, 10 or 12 

8 


1 M 

M 

60 in. X S^in. 


16, 20, 24 or 26 . 

20 


1 Lickcr*in „ 


60 in. X 12 in. 


6 . . . 

31 


1 


60 in. X 0 in. 


6 . ... 

23 


1 Feeder „ 


60 in. X 2iin. 


5 . 

9 


1 Preparer f^ift 


4Sin. X 24 in. 


5 . . . 

00 


1 „ Worker . 


48 in. X 4 in. 


5 . . . 

15 


1 „ Feeder . 


48 in. X 3 in. 


3 . . . 

7 

u 

1 Cotton Carder Takcr-in 


46 in. X Oil). 


8 . . . 

1 15 

ft 

1 

* 

45 in. X Oin. 


8 . . . 

14 


1 M 


41 in. X 0 in. 


8 . . . 

12t 




37 in. X Oil). 


8 . . . 

Hi 


1 *M (I It 


49 in. X Oin. 


6 . . . 

i 11 


1 M M M 


45 in. X Oin. 


6 . . . 

I 10 


1 11 


41 in. X 9 in. 


6 . 


II 

1 M 


37 in. X 9 In. 

1 . . 


6 .. . 

1 bI 



Operation of Setting Cfamett Wire 

. The methods *of applying Garnett wire and of 
re-clothing or recorering Garnett rollers should be 
understood in all factories in which Gametting, is done. 
The first essential is a screw-cutting lathe — Fig. 33 — 
and the second essential a suitable set of machine tools 
— A io H, Fig. 34. The roller A, is placed in the lathe, 
having compound rests and bearings G, and set perfectly 
true. The wire W, is delivered* from the roller B. It 
is passed oyer J guide Q, an^ fed into the grooves of 
roller A by the mill or staking tool Fig. 34. As 
wiring proceeds, the roller revolves and E, having been 
correctly adjusted, follows th'e gauge of the grooves. 

In cthe operatiohc of re-clothing, the worn wire is 
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removed from the grooves of the roller by to(^ B (Fig. 
34), which should be set close to the roUer surface, but 
not in actual contact witlf it. On the other hand, if 
the wire to be detached should be firmly embedded in 
the roller grooves, tool A is selected and the edge of 
the tool is fixed to enter slightly into the grooves. The 
tool G is- for freeing the end of the wire before running 



off, and the chisel D for cutting the teeth accurately 
at the sides or ends of the roller. The “ set ” D* is for 
“caulking” ends and points by slightly tapping the 
roller A for some ff winches along the edge of, the wire, 
rendering it secure in the groove. Shotfld tjie grooves in 
the rdler be worn shallow, the ridge or base of the wire 
may be filed for about two inches from each end of the 
portion of the groove*it is required to fit. ,This ensures 
the fib of the wire being pbelow the^ surface of thejroUer. 
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It is imperative that the correct gauge of wire for the 
dimensions of the grooves should be applied. If the 
wire is too thick in the rMge, the amount of undue 
pressure applied in forcing it into the groove is liable 
to cause the roller shaft to be warped or otherwise 
damaged. On the completion of the covering of a roller, 
approximately four teeth should be cut off from each 
end of the wire, which facilitates the “ caulking of 
the teeth of the clothing at the ends of ,the roller. 


Gfrinding 

Dronsfield’s wire-mounting and grinding machine is 
illustrated in Fig. 35. The machine is fitted with a 
wire-feeding stand, S, with a traverse-wheel grinder, 
and with a dressing tool for straightening and aligning 
the teeth in defective rollers. If employed instead of a 
screw-cutting lathe, the wire runs off 8 through the 
mechanical traverse guide B, which places the wire in 
the grooves of the roller A. . 

The machine is also employed in “ topping ” or 
“grinding” Garnetted rollers. In this operation the 
“ clothed ” roller revolves at a surface speed of some 
400 ft. per minute the reverse way from that in which 
it is clothed, or, with the teeth of the wire in a “ biting ” 
direction. Trueing-up is first effected by placing the 
topping file or emery block, F, Fig. 34, in the holder, 
when the file is brought into gentle contact with the wire, 
traversing from one side of the roller to the other. 
This done, the feather-edge cfile G, Fig. 34, is held 
firmly against the wire and, moved cacross the roller as 
many times, as there are row^ of wires per inch, the 
motion of the roller being stopped after each traverse, 
to enable the file "being ‘placed in the correct rows of the 
wires. Burnishing is the final process. A small per- 
centage of oil is applied to the. roller when it is made 
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to revolve at a surface speed of 600 ft. per ^minute, 
with the teeth pointing in the opposite direction to the 
circular movement, and with the teeth in contact with 
the wire of the hand card H, Fig. 34, until all teeth arc 
perfectly smooth. 



Fio, 35 

nUONSKIELD WiaE-(^OVEmNG AND GUINDING MACHINE 


Roller “Re-clothing” 

t 

The re-clothing . of • rollers with Garnett .wire is 
performed in a similar way as the ap^licj;tion of the 
wire to new rollers. The wire should, in the first place, 
be regulated to the required siz« Amumbcr of short 
lengths are broken off* the’ wire as it passes, through the 
“ mangle ” and tested. The startijig end is then .made 

9-(1457e) 
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secure on the roller, and the wire is ready for setting into 
the groove. Before starting the lathe the statog ** 
wheel — Ej Fig. 34-~is brotight into position and just 
the amount of pressure applied to force the wire firmly 
to the bottom of the groove ; that is, a lift of 3 to 
4 lbs. should result in the wire being removed. During 
the wording of the lathe it is important ’ that the 
“ staking wheel should run in the centre of its axle 
pin, as it should not be allowed to runrin contact with' 
the inside of its holder. Piecenings in the wire are 
detected on passing the ‘‘ mangle ** and notified to the 
operative on the lathe. Should th6y not be detected, 
the staking wheel requires to be twined out and the 
lathe st(?pped. If the piecening occurs in the last few 
feet of the wire, the lathe should be worked by hand 
until the staking wheel is actually on the end of the 
wire. The lathe is next turned backward and forward 
four or five rounds, the staking wheel meanwhile pressing 
the extreme end of the wire. This effected, the second 
end of the wire is placed in the staking wheel touching 
the first end, and the lathe operated for a few inches 
backward and forward. The piecening thus made^, 
should be located ^on the roller and marked, for it is not 
desirable to “ caulk ” the joint until a further portion 
of the roller hm been ‘•fe-clothed.** " 

* In double-row wire recovering, the A wire. Fig. 30, is 
forced into the groove in the same manner as a single- 
row wire, and forms a groove for the B wire. Excessive 
pressure on wire A is to be avoided in double-row 
setting. It tends to bruise the rib of the wire and to 
diminish the grpove for wire B, causing the latter to 
be difficult «to insert. Manglirg the wire to render it 
the proper size to fit the groove flattens or rolls the 
wire unduly, so tliat the* points of tlje wire B or U are liable 
to stand Ifigher in the ** clothing ” than the points of 
wire ^A, which it is^ essential tb obviate. 
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Flocks. 

• • 

Mocks are of two distinct classes — (1) the material 
resulting from the scouring, felting, raising, brushing 
and cutting processes in finishing ; and (2) the material 
acquired by the mechanical action of the rag grinding 
machine in tearing rags of old, worn fabrics,*chiefiy of 
the lower and union qualities, and which peld what 
is known as “ rtfg flocks.** 

The first variety originated prior to the introduction 
of shoddy and mungo, pulled waste and other wool 
substitutes, having been obtained from the operations 
of scouring, milling, raising and cutting from the early 
days of manufacturing, and used for bedding %;nd up- 
holstery purposes. Thus, in the processes to which 
wqollen pieces are subjected in finishing, there is given 
off, or “ shed,’* in scouring and milling, and removed 
from the cloth in raising, and cut from the cloth in 
cropping, a percentage of loose fibre which is termed 
in the trade “ woollen flocts.” 

From the same classes of pieces the scouring, milling, 
and raising flocks are of a similar quality and length 
of staple, but the cropping flockS» are shorter in 
fibre, and chief! used in th§^ manufacture of flock 
papers. 

The principal sorts of “ woollen flocks ” compriscT- 
“ Common,** “ Medium,** and “ Fine Darks,** got 
from raising, milling«and cutting. (5ther sorts, resulting 
from raising and milling, include — “ Best Rags,” from 
union and woollen rugs ;• “*Light Blues,” from bljinkets ; 
"Fawns,” from horse rugs; ” Coloured **^ or “Best- 
Fancies,” from fancy rujs ; “ Whitneys ” and “Blue 
Whites,” from the raising of ^ne white blankets ; 
“Medium Whites” from* the raising and milling of 
navy 'blankets ; and “^ne Whites,” from white 
cloth blankets. 
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The ffock dealer collects from the cloth manufacturer 
the different varieties of-flpcks produced in the woollen 
industry. These are sorted, classified, and blended 
in the production of fiocks of a standard quality and 
shade. 

Woollen fiocks are distinct from the flocks obtained 
from rags* and used in making mattresses aiid bedding. 
The latter are defined as “ manufactured,” a term 
which is not applicable to flocks acquired from a newly 
woven piece, and which strictly consist of the surface 
filament removed either by friction or by cutting, when 
the piece is in a clean condition. 

One of the chief applications, in the trade, of fulling 
and rai^ng flocks, is in the felting of woollen goods for 
increasing their weight, and also modifying their colour. 
Neutral or coloured shades are producible, on this 
system, by weaving the cloth in undyed yarns, and then 
adding black or other coloured flocks in the process of 
milling. 

The flock fibre, in the shrinking of the goods, enters 
into the body of the cloth, mingling with the fibres of 
which it is composed, and altering its shade tone and 
jncreasing its weight per yard. The process is known 
as “ flocking,” and, in order that it may be successfully 
done, it is essential, first, to use a quality of flocks of 
sound milling property ; and, second, a proportion 
of flocks which will add the required weight to the piece, 
but a quantity which will, at the ^same time, be effec- 
tively retained by the fabric in the felting operation. 
As a rule, the flock fibre should be of a better quality 
tfian that used in the production of the piece. 

The quantity of flocks applied varies. Pieces have 
been increased ^0 pej cent in weight by flocking, but 
at least two-thirds of the raw material should be in the 
yarn. The* procq,ss of flocking is done at intervals 
during felting, applying a certain quantity before 



«^OILS— PULLED- YARN MATERIALS 117 

soaping and running the pieces through the machine 
for distributing them evenly. As the flocks in the 
milling become* embedded* in the piece other flocks 
are added. It is important that the pieces should not 
be run too dry, otherwise the flocks fail to be felted 
firmly into the goods. 



CHAPTER VI 


BLENDING 

Objects of Blending — Shoddy and Woollen Manufacturing 
Comparisons — ^Blending a Basic Process — Admixture of 
Differedt Materials and Low-price Yam Induction — 
Coloured Blends — Neutral Grey Shades — Use of Fleece Wool 
in Shoddy Blending — ^Wool Substitutes vid Colour Scale — 
Mixture Shades with Shoddies as the bulk Filament Ingre- 
dient — Colour Standardization and Material Mixing — Grey 
Blends in Dark and Medium Tones — ^Blending and Pattern. 
Origination — Process of Teazing — Mijling in the Fearnought 
— Construction and Working of the Machine — Preparation 
of different Materials for the Teazing Operationsr 

Two or^more materials, e.g. wool substitutes, or such 
substitutes with cotton or wool, are blended together 
in yarn manufacture. Either the production of yarns 
of a definite quality and cost ; or the production of yarns 
of a definite mixture shade may be the object in view. 
In making inexpensive yarps the price' per lb. of the 
fibrous materials selected determines their relative 
proportions in the process of blending ; while, in 
making mixture-shade yarns, the coloured tones of 
the materials employed determine the quantities in which 
they are. severally combined. 

* Economy in yarn cost enters into the calculations in 
bo^bh these blending practices. The weight per yard 
of the cloth — its thickness and substance — depends 
upon the weight of yam used in its manufacture, 
denoting that its intrinsic co^t is based upon the value 
of the materials used in the yaVn^. of which the cloth 
is compose(^. The difference, for example, of the price 
per yard of a mungo and of an all-wool beaver cloth, 
due to the difference pi the cost of the materials applied 
in the consti^uction of each, nfay dqual 70 to 80 per cent. 

Thp labour, inachjnery, and other costs, in producing 
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woollen and mungo cloths, correspond in the aggregate. 
Fabrics made of wool substitutes are as skilfully manu- 
factured as hi^-grade godds. To acquire, from an 
inferior class of material, cloths clean in colour, kind 
to the touch, and of a satisfactory wearing quality, 
involves economic and competent practice in every 
department of manufacture. As compared^ with the 
maker , of low-grade fabrics, the producer of tweeds, 
flannels or Saxgnies, deals with an equalized quality 
of staple, the first using Cheviot and Crossbred wools, 
the second wools of the South Down and Welsh variety, 
and the third Merino clothing wools. Each of these 
producers utilize a special class of wool, and this 
facilitates the work of cloth manufacture, in jo far as 
the behaviour of such wools, in the processes of scouring, 
dyeing, and carding, and in fabric construction and 
fabric milling and finishing, is capable of being averaged 
and standardized. 

On the other hand, in the lower branches of the 
woollen • industry , the recovered wools employed vary, 
to an indefinite extent, with the source from which they 
are obtained, and these variations are subject to being 
multiplied with the admixture, for qponomic and pro- 
ductive causes, of fibrous materials derived from raga> 
pulled yarns, and carding, Spinning •and finishing 
“wastes.'^ Wool substitutes, thus differing in origifi, 
are necessarily diversified in filament quality and colour 
beyond detail classification. 

Shoddy production, as explained, mixes every 
description pf staple into a# promiscuous sort of material, 
in which each kind anS colour of fibre may be^ said to 
lose its identity, but yqji to impart tone and quality 
to the shoddy in the bulk. 

Blending, as a basic process in faanuflicturing routine, 
has §.n additional function to that of .intermixing 
different classes of fibre for acquiriiig their complete 
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and equalized combination, which, as will be shown, 
is the result of teazing and carding. Blending may be 
defined as the art and practice of grouping and mixing, 
in specified quantities, materials of different values, 
grades and colours, for yielding yarns of required 
manufacturing properties and characteristics. 



Fig. 36 

tiaigh’s teazer 


There is considerable latitude in the sorts of material 
which muy be satisfactorily mixedy carded, and spun 
together. Too ^eat a disparity in the average staple 
of the materials Combined is, however, to be avoided. 
The longer fibres fh a Hfend in which this rule should not 
be observed, would twirl and roll one over the other in 
carding, and the shorter fibrek would be insufficiently 
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separated and distributed throughout tlje carded web. 
Medium-stapled wools are suitable for blending with 
shoddies and pMed CrosslJred-yarn “ waste ” ; short 
wools with mungo and pulled Botany-yarn “ waste ” ; 
fine wool, pulled merinos, and mungo with cotton ; and 
different varieties of wool substitutes, of an approximate 
staple length, may be blended with each other in such 
proportions as coincide with the variety and cost of 
a determined cc^unts of yarn. 

The subject will be dealt with primarily in its relation 
to the production of yarns at a low price, taking a number 
of typical blends — 

Bli5NU a. Materials : Pulled Merinos, Pulled-Yarn Waste 
and Cotton. Yarn Counts : 8-1 skeins. Yarn Colit: under 
Od. per lb. 

(Pre-war prices are given# Tliey place on record material 
and labour costs which have ad vamped more tlian 200 per cent, 
l)ut the basis of calcailation remains unaltered.) 


•Material* Quantities, 


1,500 lb. Pulled Merinos @ 2d. . 
150 lb. Pulled-Y'arn Waste @ 3d. 
297 lb. Cotton @ 4d. 


Productive Costs. 


& s. d. 
12 10 - 
I 17 6 


£ 


d. 


1,947 


19. 0 6. 


Carding and Spinning Costs. 

£ . 9 . d. 

19 6 6 

136ilb. of Oleine {= 7% of 1,950 lb.) 

@2d • . .12 9 

1,870 lb. of Carding and Spinning @ 2^d. 19 9 7 » 


20 12 4 20 12 4 


39 18 10 


£39 I8s. lOd. divided by f,870 lb. =*B.12d per lb. yavn cost. 
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Blend B. Matmdla: Wooli Coloured Noils, and Mungo. 
Yam Comts : 8 Ikeins. Yam Cost : SJd. per lb. 

Material Qmntiiiea. Productive Costs. 

^ " £ s. d. £ s. d. 

300 lb. Wool . . . @ l/6i 22 16 3 

60 lb. Wool . . . @ 8d. 113 4 

48 lb. Coloured Noils . @ 1/U 2 14 - 

1,401 lb. Mungo . . . @ 24d. 14 11 lOi 


1,799 lb. 

41 15 5} 41 16 6i 

Carding and Spinning Costs. 


£ s. d. 

65 lb. of Oliene . . @ 2|d. 

14 10| 

1 ,746 lb. Carding & Condensing @ 1 Jd. 

9 1 91 

1,745 lb. Spinning . . @ l^d. 

9 1 91 

18 18 5} 1^ 18 5} 


60 13 lOf 


£60 13s. low. = Productive «ost 

of 1,746 lb. 

of 

yarn 

= 8.34d. per lb. 






Blend C. Materials : 

Wool, Combed Laps, Noils and Mungo. 

Yam Counts : 101 skeins 

Yam Cost : 

10 Id. per lb. 



Material Quantities. * 

Productive Costs. 



£ s. 

d. 

£ 

s. d. 

74 lb. of Wool . 

. @ 1/61 

6 12 

61 



70 lb. of Wool . 

. @ 1/- 

3 10 

- 



74 lb. Combed Laps . 

. @ 1/31 

4 15 

7 



37 lb. Noils , * . 

. @ \h 

1 17 

- 



38& lb. Mungo 

@2id. 

4 1 

01 



36 lb. Coloured Mungo . 

‘ @ 8d. 

1 »4 

0 



680 lb. 


21 0 

2 

21 

0 2 

Carding and Spinning Costs. 






£ s. 

d. 



34 lb. of OUene (6% of 080 lbs.)@ 2p. 

7 

01 



660 lb. Carding and Condensing @ djd. 

3 8 

9 



660 lb. Spinning . 

. @lid. 

£ 8 

9 




4- 7 5 3J 7 6 3i 


28 5 

£28 6s. 6 Id. = Productive cost of 660 lb. of yam 
= 10.28d. per lb. ' • ^ 
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Blend D. Materials: Wool, Mungo, FlockS. Tam Counts : 
18 skeins. Yam Cost : l/l|d. per lb. • 

Material^ Quantities. Productive Costs. 

£ s. d. £ s. d. 

372 lb. Wool . . . . @ 1/61 28 6 9 

600 lb. New Mungo (grey) . @ 4id. 8 17 1 
68 lb. Flocks . . . @ 41d. 1 1 9 

40 lb. Inferior quality of Wool. @ 6d. 1 - - 

070 39 4 7 39 4 7 

Warding and Spinning Costs. 

38 lb. of Oliene ( = 4% of 970) @ 2id. 8 81 
931 lb. Carding . . . @ Ifd. 6 15 91 

931 lb. Spinning . . . @ Ifd. 6 15 91 

14 - 3 14 - 3 

• 63 4 10 

£53 4s. lOd. = Productive tost of 931 lb. of yarn 

= l/1.72d. per lb. 

The principle observed in each of these blends is 
that of usings as the bulk quantity, the lowest priced 
material, namely — • 

Pulled Merinos @ 2 Id. in Blend A, 

Mungo . . @ 24d. „ B & C, 

» . . @ 41d. D. 

The better and more coslily staples are applied in 
economic quantities, but in such proportions as, to 
improve the yarn product and to give tone to^the 
finished cloth. The idea in this blending system is 
to utilize the inexpensive wool substitute in forming 
the “ lot,” and to add to the spinning property and 
textural value of this material by combininjg it with 
staples of a superior clothing character. 

Blending, for the \nanufacture ,of mixture-shade 
yams, introduces colour hues* and .colour tones and 
tints for consideration.* This is exemplified, in an ' 
established form, in neijtr^l grey ^ shades producible by 



124 


WOOL SUBSTITUajES 


t 

mixing dark (or black) and light (or white) materials in 
such quantitative proportions as stated below — 

85 parts of black or dark riiaterials and '15 parts of white 
or light materials = very dark grey. 

70 parts of black or dark materials and 30 parts of white 
or light materials = dark gi’cy. 

55 parts of black or dark materials and 46 parts of white 
or light materials = grey. 

30 part^ of black or dark materials and 70 parfs of white 
or light materials = light grey. 

Mixture shades of a corresponding tone depth are 
acquired in brown, green, blue and olive, by com- 
bining tones and tints of these colours in similar quan- 
tities to those indicated. For the simpler varieties of 
blends and in dark shades, black is admixed wjth the 
primary snd secondary colours, and in light shades, 
white with these hues. 

In both woollen and worsted yarn spinning, multi- 
colour blending is extensively practised. Fleece wools 
enable rich, warm tints and tones of colour to be 
selected and intermingled with each, ^imparting a 
degree of freshness to the ^hado resultant.* But in 
employing wool substitutes, the colour scale is restricted 
for the obvious reason that, in making cheap yarns, 
the larger material^«unit consists of mungo, shoddy or 
piilled waste, and this is frequently of a nondescript 
colour, sifch as* a dingy grey — browni’sh, greenish or 
bluish in tone. 

F6ur examples are appended in blends of this class. 
They are suggestive, in material composition and in 
shade quality, of the sorts of mixture yarns obtainable 
in the lower grades of woollefi cloth manufacture — 

Blend^ I. Tinted NeutraV Grey. fyomix)socl of Mungo, 
Merinos (extraeJt), and Wool. ^ 

20 partA of medium grey Mungo 
8 „ t wh’te Wool 

7 „ bfue Wool, I 

5‘ „ coloured Merinos , 

* See Colour in Woven Dtaign^ by the^ same Author and l^ublishers. 
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Bl^d II. Brownish Grey, Composed of pulled Waste, 
Merinos (extract), and Wool. 

. 20 parts of medium»grey Mungo 

8 „ white Wool 

7 „ fawn Wool 

5 „ light brown Merinos 

Blend III. Greenish Grey, Composed of Shoddy and Cross- 
bred Wools. 

12 parts of grey Shoddy (blended) 

5 „ lavender Wool 

5 „ white Wool 

2 „ green Shoddy 

2 „ black Shoddy 

Blend IV. Purplish Grey. Composed of Shoddy and Cross- 
bred Wool. 

12 parts of grey Shoddy (blended) 

5 „ black Shoddy 

2 „ purple Wool 

5 „ lavender Wool 

In these examples, as in the cheaper yarn mixtures, the 
wool substitutes form the bulk quahtity. As they 
are comparativqfy dull in tone they somewhat neutralize 
the brightness of the dyed* wools with which they arc 
combined. They also yield the ‘characteristic tone of 
the mixture shade produced. 

Wool is more suitable for tinting an4 adding freshness 
to the colour quality of the melange than dyed shoddy 
and mungo, Thfe latter are deheient in^ purity of hue 
as compared with coloured new wool. On this ground, 
in producing such mixtures in low-class materials, 
brighter and richer tones — those intended to impart 
bloom, and depth of shade — should consist of wool 
fibre, that is, either fieeoe Wool, noils, or pulled worsted 
waste. Moreover, for shoddy blends,, of a iDheviot 
description, wool shouldi as a rule, be eihployed for 
this purpose, unless Oossbred noils or combed laps 
of a good natural colom* are ^vajlafele . Xs a rule the dye d 
wool .ingredient enhances^ the tone ^of the* blend, and 
also the handle and appearance of the finished dloth, 
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to a fuller degree than dyed waste products from the 
worsted industry, though these may be well selected. 

It will be seen that, in Blends I arid JI, though the 
proportions of the different “ substitutes ” are identical, 
the mixture tones vary, being neutral and brownish 
grey respectively. When the stocks of grey waste 
materials are considerable, a number of shades of a 
similar depth, but distinctive in hue, are producible by 
changing the bright or fancy colour ingredients. Another 
practice consists in making grey mungo or shoddy mix- 
tures in medium and dark tones, and of increasing the 
quantities of the black or of the dark colour in the 
blends. 

While, as pointed out, technical difficulties are 
experienced in obtaining brightness of tone in blending 
for coloured mixture shoddy yarns, it is feasible to 
expand the practice by adopting an ordered systeni of 
colour standardization and of colour admixture. 

For grey shades, when a sufficient stock of re-manu- 
factured material of an average grey tone and quality 
has been produced,^ definite quantities should be dyed 
black, brown, green, blue, olive, etc., and definite 
quantities “ stripped ” and dyed in similar colours 
‘but in medium tones. This results in the formation of 
a colou'r basis for acquiring two varieties of mixture 
shades — dark and medium in depth — with shoddy or 
niungo as the staple material in the blends. For this 
purpose a mathematical scale ,of proportions in the 
assortment of the different shades should be formulated. 

With the two classes of eolqur units described, the 
materials are uf^able in some such sbhemes of percentages 
as follows-^ (. 

Gradeix BLENps. Group I. Dark Sfutdea, 

Blend A. ^60 % of Mungo^ (blended grey shade) 

*40% „ (bla^k or dyed dark colour) o 

10% „ Fancy or bright colour (Botany laps) 
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Blend B. 60% of Mungo (blended grey shade) 

30 % „ M (black or dyed dark colour; 

10%*„ Fancy or bright colour (pblled Botany 
waste) 

Blend C. 70 % of Mungo (blended grey shade) 

20 % „ „ (black or dyed dark colour) 

10 % „ Fancy or bright colour (pulled Botany 
waste) ^ 

Blend D. 80% of Mungo (blended grey shade) 

10 % ti »» (black or dyed dark colour) 

10%*„ Fancy or bright colour (pulled Botany 
waste) 

Graded Blends. Group II. Medium Shades. 

Blend E. 60 % of Shoddy (blended grey shade) 

40% „ „ (dyed medium colour) 

5% „ Colour 1, dyed Crossbred Noils • 

6% 2, ff tt 

Blend F, 60% „ Shoddy ^blended grey shade) 

“ 30% „ M (dyed medium colour) 

6% „ Colour 1, dyed Crossbned Noils 

6% )» 2, n ft 

Blend. G, 70% „ Shoddy (blended grey shade) 

20% „ M (dyed medium colour) 

6% »» Colour 1, dyed*Crossbred Noils 

6% »» »» 2, ft ft tf 

Blend H. 80% „ Shoddy (blended grey, shade) 

10% „ ft (dyed mediunl colour) 

6% „ Colour 1, dyep,^ Crossbred Noils 

5%*» »» 2, ft ft * ft 

By using the sorts of dyed materials specified, dnd 
changing the colour of the wool fibre in each blend, 
senal ranges of mixture shades are formed. The mix- 
tures, if toned with blaok,* brown, blue, or an equivalent 
colour, in both, dark and iftedium shades, are* adapted 
to the manufacture oS yams and clottis correctly 
graduated in colour depth, though tte tinting colour 
of the wool fibre may diffejr. ‘Providing the fibrous 
ingredients coincide, the ^ark shades in Bltends A to D 
are suitable for combination with* the medium Aades 

10 ~( 1467 *) 
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in Blends E to H in making striped and checked 
goods. , * 

In addition, this system of blending provides for the 
origination of patterns balanced in tone and composed 
of analogous and contrasting shades. Thus, in making 
dark-coloured styles of the first description, mixture 
shades resulting from Blends A, B, C and T) may be 
applied to the ground of the cloth, and those from 
Blends E, F, G and H, composed of similar colour 
units, to the striped or checking features, or vice versa ; 
and for dark or medium coloured styles of the second 
description, mixture shades may be seleeted in which the 
toning colours differ, sueh as brown and gr^en and 
blue andtolive, combining shades from Group I, or from 
Groups I and II, on the principle illustrated in the yarn 
arrangements appended — . 

Analogous Mixture-shadk Styles 

A. Patterns Dark in Tone. 

Example I. 

Ground of the styles consisting of mixture shade A, with 
russett as the toning colour, striped or checked with mixture 
shade C, with light warm brown as the tinting colour. 

• Example II. 

Ground^-of the styles coli&isting of mixtU(i’e shade I), witli 
green as the toning colour, striped or checked with mixture 
shade B, with pale green as the tinting colour. 

B. Patterns Medium in Ton^. 

Example I, 

Ground of the styles consisting of mixtui'e shade H, with 
lavender ^nd pale green as the tinting colour, striped or checked 
with mixture shaie E, with deep blue and deep green as the 
toning colour#. i 

*■ Example II. 

Ground oI the styles cpiisisting of mixture shade G, with tan 
and orange the tinting Colotrs, litriped or checked with 
mixture shade E, wit^h russett a^d olive brown as the toning 
coloud^. •’ 
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Contrasting Mixture-shade Styi-eh 
C.* Patterns Dark^in Tone. 

Example I. 

Ground of the stylos consisting of mixture shade A, with 
purple as the toning colour, striped or checked with mixture 
shade D, with yellow as the tinting colour. 

Example 11. 

Ground of the ^styles consisting of mixture shade B, with 
deep green as the toning colour, striped or checked with mixturi* 
shade D, with red as the tinting colour. 

T). Pattern Medium in Tone. 

Example I. 

Ground of th(‘ styles consisting of mixture sha^e E, with 
blue and orange as the toning colours, striped or checked with 
mixture shade C , with pale blue and light orange as the tinting 
colours. 

" Example 11. 

Ground of the styles consisting of mixkire shade H, with 
heliotrope and fawn as the tinting colours, striped or checked > 
with shade E, with purple and warm brown as the toning colour. 

Four types of pattern construction are comprised 
in these examples, patterns A having a dark ground, 
striped with a medium shade, and paUerns B a medium 
ground striped with a darkei; shade. Patterns C, if 
checked, would fie in dark and medium tones withpurpile 
and yellow, and green and red as the contrasting hues, 
and patterns D would be in a lighter shade, with blue 
and orange and heliotrope and fawn as the contrasting 
hues in the mixture shades. 

In blending, either nn * making yarns economical in 
cost or mixture-shaSe in colour, it is eisential that the 
materials amalgamated •should be tl^roughly opened 
and admixed. Each class of material must be evenly 
distributed in the r»sultant«yarn. To thus prepare 
the materials for the firstj process ii^ thread production, 
that of scribbling and carding, they are therefore operated 
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upon in the teazer or run through the teazer and the fear- 
nought. The teazer, willow, or cockapur “ willey 
Fig. 36 — teazers, tears, breaks up, and separates the 
matted and entwined locks of filament, but should not 
damage the staple length of the material. The fear- 
nought, or tenter-hook machine — Fig. 37 — completes 
the process of opening and re-blending of the fibres 
carried out in the willey,’* by effecting a more searching 
disentanglement of the clustered fibres, and a fuller 
combination of the different materials. 

The working parts of the teazer are enclosed, as 
observed in the general view of the machines in Figs. 6 
and 36. These parts comprise a twelve-winged cylinder, 
over the^upper portion of which are two or three small 
rollers or workers. The arms of the cylinder, and also 
the surface of the workers, ‘ are ' studded with strong 
metal teeth. The teazing width of the machine is 
46 ins. to 48 ins. The swift, 39 ins. in diameter, runs 
at 400 to 450, and the workers, 14 ins. in diameter, at 
25 to 30 revs, per min. On each arm of the cylinder 
there are 26 teeth, with 100 teeth on each worker, and 
29 teeth in the fixed rail of the machine, placed behind 
^he swift or cylinder. 

The ipiprov^pd teaz^^; has both a “feed” and 
“^delivery ” lattice table. The material to be treated 
is spread on the feed A — ^Fig. 36— which is intermittently 
driven. The table carries a prescribed quantity of the 
material to the rollers P, and is, then automatically 
put and kept out of action until the lot of material 
supplieci into the machine has ^ been teazed. The 
spiked druip laShes the material from . the grip of the 
feed rollers and( whirls it roufid and round, when the 
entangled locks o are j^iet by the teeth of the slowly 
revolving workers and also by the^teeth of the stationary 
rail, c ' 

Particles of hard 6bre, dust and dirt, drop during the 
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process, on to the grid in the lower part of thp frame- 
work. On the fixed time for the operation being 
elapsed, the deliWy rollers, *by means of”the lattice, B, 
convey the teazed material into sheets, when these 
rollers are mechanically stopped and rollers F set in 
motion, and another lot of material is fed into the 
machine. The teazed material is also remowed on the 
suction principle described in reference to Fig. 6. On 
the type of teazew: made by Messrs. John Haigh & Sons, 
Ltd., and illustrated in Pig. 36, about 800 to 1,000 lbs. 
of material may be treated per hour. 

In form of construction and in practical working, 
the Fearnought resembles a miniature carder, but with 
the rollers covered with tenter-hook teeth inj)lace of 
the card or wire clothing applied to the rollers of the 
scribbler or carder. Its ^eater opening and mixing 
capacity, as compared with the teazer, is obvious from 
the three or four pairs of rollers to ,J?® — Figs. 37 
and 38 — mounted over the cylinder 8, and the large 
number 'of teeth in the working parts of the machine. 
Thus, in a Fearnought — 47|iMs. wide — ^the different 
^;ollers contain the following number of teetji, and have 
the diameters and speeds indicated — 


FEARNOUGHT, FIGS. *.37 AND 38 

f ” •_ 


Rollers and Letters. 

Dia. of 
Roilers 
Unclothed. 

Dia. of 
Rollers 
Card 
Clothed. 

Rev. per 
Minute. 

• 

Teeth in Roller. 

• 

F = 2 Feed Rollers . 

• 6' 

• er 

n 

2 Rollers 

1,440 

8 --Swift . ■* . 

46 


471 ' 

180 

1 

7,020 

R — AnRle Stripper 

5 

* 

lY 

1 9i 

1 „ 

660 

RS R*, R®, R’ — Four workers . 

6 

i 

BY 

9 

4 

4,320 

R*, R\ R*, R* Four Strippers 

• 6 


7Y \ 

1 9 

4 

2,520 

D-tfan . 

22^ 


2bY 

810 

1 4. 

540 


Having a swift, 47} ins. w^e, studded with 7,020 
teeth, and making 180 revs. ptJfe mirf., the materials 
are repeatedly, in their passage through the machine, 
met by the teeth of trfe workera'and the strippers 
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or rollers to JR®. The efficiency of the latter in 
opening the material is due partially to their reduced 
speeds as compared witii the speed of the swift, 
and partly to the multiplicity of their teeth, namely, 
1,080 in each worker, and 630 in each stripper. 

The operation is performed by spreading the blended 
and teazcd sorts on the table A, which passes them 
forward to the feed rollers F. Here the material is 
subjected to the tearing action of the j^^eeth of roller R 
and of the swift S, by which it is carried to the first pair of 
rollers R^ and R^ — Figs. 37 and 38. The teeth of the 
workers retain the more entangled locks which, in 
combination with the teeth of the strippers, they open, 
when the cylinder recovers the material. Unopened 
locks, escaping the action of the first worker and stripper, 
arc dealt with by the second set of these rollers, and 
similarly unopened staples escaping the action of tJie 
second set are dealt with by the third and fourth workers 
and strippers respectively, A regular supply of separ- 
ated filament is continually (reaching tlie fan D, which 
this roller clears from the swift, keeping the teeth of the 
cyhnder in a working condition, and passing the material 
on to the travelhpg lattice U, on which it is delivered 
from the machine under the perforated dnim, P. 

The preparation of the materials of different qualities 
fbr teazing, varies with the character and nature of 
the fibrous substances selected. When, for example, 
a large quantity of one class of filament is mixed with 
a smaller quantity of a second class 'of filament, blending 
may be done in two operations, namely, that of mixing 
a definite part of the larger with the smaller quantity, 
and then by re-mixing the result with the remainder 
of the first material. For instance, taking Blend A, 
page 121, it would be -made by mixing, in the first place, 
the pulled yarn waste with a part' of the pulled merinos ; 
second, this mixture would be blended with the rest 
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of the merinos ; and third, the combined result would 
be blended with the cotton. ^ * 

"Layers or sjfreadings of* each material, regulated 
according to their relative weights, are formed one over 
the other into a pile, and the oil or lubricant added as 
required. The piled material, designated a “ mellow- 
ing ” is afterwards cut into vertically in ^supplying 
it to the teazer. In blends of animal and vegetable 
[ibres, the teaz^d wool substitute is first bedded with 
prepared cotton. This forms an “ Angola mellowing.” 
A spreading of this mellowing is next used as the basis 
of a new pile, which is made up of alternate spreadings 
of numgo or shoddy — ^previously run through the shake 
willey — and of the Angola blend. 

The object to be attained is the complete opening 
of each class of material before piling, that is, the 
rendering' of all sorts an& qualities of staple assorted, 
in a favourable condition for beco|;ping thoroughly 
admixed with each other in the teazer and fearnought. 
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YARN PREPARATION 

Condition of the Blended or Prepared Material — Processes 
in Yarn Manufacture — Card Clothing — Carding Machinery — 
Functions of the Swift, Workers, Strippers, Fancies and 
Doffers in Scribbling and Carding Machinery-Automatic 
or Hopper Scribbler Feed — Operation of Carding — ^Blamiere’s 
Lap-former — Scotch or Overhead Cardey Feed — Stages in 
Carding — Ring Doffers — Tape Condensers — Carding Output — 
Carded and Condensed Samples — Spinning on the Self- 
Actor — Changes effected in Spinning in the Condensed Sliver — 
Relativ(; Counts of the Sliver and the Spun Yarn — The 
Yorkshire Carding Practice. 

As a result of blending, and also of the operations of 
teazing, it is now understood that the wool substitutes, 
of different qualities, form a bulk material of a uniform 
character and of a given cost per pound. It is definable 
as a quantity of jniixed staple in a fit condition for the 
jirocesses of yarn manufacture. 

The several sorts and classes of fila'ment grouped 
together are so interm jngled and amalgamated that, 
when fibre is separated from fibre and re-mixed, each ^ 
material unit' becomes accurately distributed, according 
to its proportionate weight, through and through the 
carded w^b, thq condensed sliver, and ,the spun yarn. 
With, for example, the teazed lot composed of 70 parts 
of ipungo, 20 parts of cotton, and 10 parts of pulled 
merinos, or of other materials in other quantities, each 
of the materials would be found to occur, in their 
specified ratios, in thb web or ribbon of composite fibres 
delivered Jby the scribbler to the carder, and in the soft, 
unspun threajl ddiivered by the condense!*. 

The blended fibrous product Irom the teazer is not, 
however, fully opened,, nor can it be described as fila- 
‘ ment separated. On exanfinalion *it is seen to contain 
pieces and clusters of , material.* In a blend of shoddy, 
up 
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yam waste, and combed laps, the several wool substitutes 
are commingled^ in their relative proportions but 
esyoh class of fibre is, to a perceptible extent, unopened. 
Small lots of each material remain compacted. The 
fibres are not individually mixed and intercrossed. 
Shoddy, in such a blend, being derived from pulled rags, 
is in the niore fibrous state, but particles of thread are 
visible in the yarn waste, and groups of fibres in the 
combed laps. By re-teazing, or by passing the blend 
through the fearnought, each material would be further 
disintegrated and the filaments of each would be better 
intermixed, but not to the degree, nor yet in the sense 
understood, as the fibres are associated with each other 
in the carded sliver. ^ 

Yarn manufacture, iii the use of wool substitutes, 
is of a similar character and performed on similar 
machinery as yarn manufacture in the use of wool. 

It includes the processes of scribblin'^, carding, con- 
densing and spyining. The two former are in reality a ‘ 
compound process, the “•scribbler ” being the first 
and the “carder** the second* machine in whigh the 
work is done. Condensing takes place as 4;he material 
is being stripped from the carder, and^the “ condenser ’* 
is therefore part of the carding machine. 

All the rollert of these machines arfe covdted with 
wire teeth or “card clothing.’* The points of the 
wire teeth — pricked in pairs into the leather or fillet 
foundation of the clothing a^ explained on page 98 — 
are as hard as a needle at the point, J)ut highly tempered 
below the bend, which# adHs to their working efficiency. 
The number or “counts*’ of the te^th, in*a given 
width and length of clothing, varies witlf the nature 
and quality of the average material treated. It*also 
varies, in practice, with the application of the “ clothing ** 
to the differeno rollers in ^he machiijp. * 

♦ See pp.*lll to 116 in WooUen and Worsted, 
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The breast cylinder and the front rollers are coverei 
with,, the coarser “counts”; and the fineness an( 
multiplicity of the wire teeth increase from swift t( 
swift, and from the scribbler to the carder. Thi 
gradual and systematic augmentation in the count 
of the “ clothing ” is an important factor, for it render 
carding more searching in character as the materia 
advances from the earlier to the intermediate stages 
and from the intermediate to the final stages of th( 
operation. 

The cylinders or swifts convey the material fron 
roller to roller, or from the feed to the doffing end o: 
the machine. The workers and strippers — W and 8 
Figs. 39„ 40, 42 and 43 — open and separate the material 
while the “ fancy ” roller brushes it on to the point{ 
of the cards of the swift after it has passed the Iasi 
pair of workers, and the doffer strips the material fron 
the cylinder. The function of the supplemcntarj 
parts — the feed rollers, lickcr-in and apgle strippers— 
will be explained in describing the process, by referring 
to the factory views in Figs. 39, 40 and 41. 

The teazed material is delivered into the carding 
room in sheets, ofj seen at P, Fig. 39. Formerly thig 
was spread on the feed sheet. A, of the scribbler by 
hand — a‘ definite weight of material being evenly laid 
over a sectional part of the table. In modern practice, 
th6 material is placed, in large quantities at a time, 
in the hopper H of the automatic feeder. This is 
a complete piece ,of mechanism in itself, consisting 
of the hopper charged with the material, of a lattice 
sheet revolving, vertically ifi the hopper, of a comb for 
clearing the' pins of the lattice nheet, and of the tray or 
can T, 

By wheel gearing, thf intermittent action of the 
“ feed ” is regulate^ and cont^i’oUed. When the “ feed” 
is in operation, it deposits at intervals a fixed amount 
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•of material in the tray or receiver T, and, ^on the tray 
being full, it is automatically tilted or turned* over, 
causing the material to fall on table Ay pigs. 39 and 
42,, of the scribbler. In the meantime the hopper is 
♦ stationary. On this principle the requisite quantity 
of fibre is successively supplied Jo the feed rollers of 
the machine, which pass the material to the licker-in 
— Ly Fig. 42 — ^and from this roller it is constancy being 
gathered up by the wire teeth of the cylinder. 

The first cylindef* or swift — (7, Fig. 39 — of the scribbler 
is termed the breast.” It carries the staples to the 
front pair of small rollers, or to the worker and stripper 
W and 8. At this point the process of carding actually 
begins.* The worker gleans up a portion of the material 
from the “ breast ” and separates and mixes the fibres in 
conjunction with its stripper. After being thus'treated, 
the ^ wire of .the swift becomes effective in taking it from 
the rollers, and in conveying it to a subsequent worker, 
and stripper, where the process of fibre Separation and 
crossing is repeg-ted. On the breast cylinder, this 
routine occurs in three or four successive stages, as 
shown in the machine in Fig. 42. • • 

•The use of the “ fancy ” or “ flyer,” 5, Fig. 40, 
consists in brushing up the fibre on to t^ie surface of the 
wire clothing of the cylinder. For this purpose it is 
covered with longbr and gtraighter wire teeth tlfan thp 
“ card clothing ” applied to other parts of the machine. 
The filament raised in this way can be readily removed 
from the cylinder b^.the doffer D, which revolves 
slowly and in an opposite direction teethe swift.. From 
the “ breast doffer the material is received by the angle 
stripper — AB, Fig. io — the ’surface of ^hich, \t will 
be noticed, is covered with fibre, but not in ft clustered 
and entangled condition as in the hopper feed, but in An 
open and separated statg. Froiji tliis roller the partially 
carded* material is conveye^J by the s^ift, (7^*Fig.42, to 
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the worker^ and strippers as on the breast cylinder.** 
Nepps. of matted fibres will be observed on the “ card 
clothing ” of ifhe rollers ^ and S, iaKg. 40. All such 
pieces of material, as the carding process continues^ are 
divided and converted to a fleecy web, in which alU 
the fibres are equally intermixed and intercrossed. 

Scribbling is the first stage in carding, and the material 
is delivered from this machine, in the shoddy trade, on 
two systems ; first, by means of the Blamiere’s lap- 
former, and second by the Scotch or overhead 
mechanism. In either arrangement the scribbled 
material is automatically transferred on to the feed 
table of the carder. Fig. 43, which consists of two or 
three swifts, to 0®, with their respective *sets of 
workers and strippers. 

(Warding is the second stage of fibrous web preparation. 
In one practice the prepared material, from the last 
cylinder of the carder, is removed by an upper and a 
lower doffer covered with rings of card clothing, with 
the rings of clothing in the upper dpffer opposite the 
unclothed portions of thef lower doffer, and vice versa. 
These rings of clothing ” divide the fleece of fibres 
into narrew strips which pass between pairs of rubber 
surfaces, and ^re formed" by their action into thick 
threads or slivers. ^ 

. In a second practice the “.tape ”* condenser is used 
as illustrated in Fig. 41, Here the last doffer LD strips , 
the material from the cylinder in the usual manner. 
From the doffer the prepared w^b passes between the 
rollers to the dividing rollers and tape section of 
the machine. The tapes (metal or other bands) divide the 
continuous sheet of fibres into narrow ribbons, and carry 
them forward, to the rubbing leathers EL, The latter 
oscillate from ^ide to side, and also revolve, hence they 
rub or roll the narrovi^ widths of material into soft 
threads, when they are wound on to the condenser 
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drums or bobbins, the upper one of four beuig s^liowii at 

jThe threads on these bobbins are known as stivers. 
A sample of the carded material, as taken from the last 
doffer of the carder, is shown in Fig. 44, and a sample of 
sliver prepared from this “carding” is shown at A, 
Fig. 45. 

Carding output and efficiency depend upon three 
factors, as far as machine equipment is c(5ncerned — 

1. The number of machines in a set, and the number 
of parts in the scribbler and carder. 

2. The relative speeds of ihe cylinders, workers and 
doffers.^ 

3. The character of the card clothing, th^ is, the 
counts of the wire and number of the wire4iecth in a 
gi^en area of the “ clothing ” covering each roller, 
and on the systematized closer setting of the workers 
and strippers to the sviHacc of the cjdinders from the 
first to the last cylinder in each machine. 

The Standard set of machuiery — scribbler and carder- ~ 
for mungo and shoddy work, a» made by Messrs^ John 
JIaigh & Sons, Ltd., Huddersfield, is th^t illustrated 
in Figs. 42 and 43. Jt consists of th^ following — 

Scribbler (00 or 70 in*^. wido) 

H — Automatic Feed Apparati;*s* 

* DiavnetrrH. • 

Three Feed Rollers . • , • • 2i ins. 

Taker-in in Roller . . . .12 ins. 

B — Breast Cylinder . , .54 ins. 

CS C^, and C* — Cylifiders or Swifts . 54 ins. 

W^, W^, W®, and W* — ^Workers . • . 0 ins., 

S®, S®, and S* — St^ip^ers . . 4i or 5 ins., ac- 

• cording to width 

of machine 

ARi, AR2, AR3, and AR*— Angle Rollejjj Jins. 

FS F*, F*, and F* — Fancies . 12 ins. 

DS D2, D», D<— Doffers 40 ins. 

X — Dick Roller . • 4J or 5 ins., ac- 

• cording to width 

of machine 
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Oardek 'fiO or 72 ins. wido) 


'rijreo Food jfiotloi's 
Takoi -in Follor . 


and Cylindors or Swifts 
W\ W\ W^ imd W‘— Vorkors 
S‘, S“, SJ, and S'*— Strippers 


All* and Alt'* — ^/\njj;lo Hollers 
h'* and Fan( it‘s 
Fly St rippers 
r)*’and]F- DofTers . 


■ , 2{ ins. 

I or (1 ins., ac- 
cording to widfli 
of maohin(‘ 

. .■>4 ins. 

. !) ins. 

. IJ or 5 ins., ac- 
cording to width 


of machine 
. , i> ins. 

. 12 ins. 

. 2 Jins. 

. 40 ins. 


'Paimo Fondenseii ((>() or 72 ins. wido) ^ 

It*!!-, t'ig. 42.— St ri])])ing rollers, 2 i and 2 ^ iiis. in diainoter with 
(he formof*card clothed. Dividing arrangement for making one 
sliver to I'ac^i tapis and the condenser provided with eight pairs 
of rubber rollias and leathers, O-l^-O a^ul O-by-O inch centres, 
placi'd ill four tiers and run in tandem order. Production : 1(50 
good and 2 waste threads, collected by four sets of surface 
drums with 25 thrAids wound on to eai’h bobViin or drum. 

• 

'rccliniciilly, the scribbler in this set is said to consist 
of four parts, and the carder of three parts and condenser, 
implying thjt the former comprises breast cylinder* 
and three swifts ajid the latter tw/) swifts, and doffing 
and other mechanism for delivering the carded material 
in sliver •form. •* ^ « 

•fhe weight of material placed on the feed slieet in 
a given time, and the length to which it is drafted or 
drawn out as it passes through tlnj machines, determine 
the fineness or “ counts ” of the sliver produced ; 
while the weight of the matcfial .placed on a fractional 
part of the feed s^eet, and tht) speed lit which it is carried 
forw^d by •blie swifts and delivered by the doffers, 
determine the ca?ding output. The speeding up of the 
doffers increases the production ; ^but beyond a certain 
standard, naimely, ^lat whiclj results in the material 
being .completely opened and intermixed by the action 
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of the swifts and the workers, speeding up becomes 
detrimental to good carding. In calculating the dotfer 
speed, its revs, per min., an^ its diameter, are the two 
factors to consider. These fix its surface velocity, 
and this controls the length of the carded web obtained 
from a given weight of material automatically spread 
on the feed sheet of the machine. For blends of wool 
substitutes* an average surface speed for the doffers is 
60 ft. per min. 

As examples •in practical running, three sets of 
carding machines may be taken : ( I ) a set of two 
machines in which the scribbler is made up of a breast 
cylinder and two swifts, and the carder of two swifts ; 
(2) sTset of machines of five parts and a breast cylinder ; 
and (3) a set of machines as shown in Figs. 4|J»and 43. 
Thp condenser in the first arrangement is of the double- 
coffer t 3 rpe, each doffei* being 20 ins. in diameter, 
making SJ revs, per min., and yielding 40 threads. 
On this set, engaged oil thick work* the production 
should^verage fiS lbs. per hour on 2 skeins yarn ; 64 lbs. * 
per hour on 2J skeins yafn ; and 60 lbs. per hour on 
3 skeins yarn. * » 

" In regard to the second set, on 5 to 10 #ikeins work, 
a production of about fiflbs. per Ikmr should result. 
In this case the swifts are 54 ips^. and the doffers 40 ins. 
in diameter. The surface speed of the swifts is IjOOQ ft. 
per min., and that of the doffe^ 60 ft. per min. On Ae 
third set — Figs 42 and 43—100 lbs. per hour is atta'in- 
ahJe with the ma^jWnes 72*ins. tvide, and with the 
employment of a four-bobbin tape* condenser* 

The class of mate^kd dealt with in carding is^ a neces- 
sary feature* to be taken into account ^vhe^ estimating 
output. Some blends cJf materfal invylve’more carding 
than others. If these, for example, should be composed 
of gametted waste, •pulfed •stockings, or carbonized 
shoddy, a maximum output is possible, because such 
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malerials arc* before carding, in an open, free condition, 
and alsft freely intermixed. On the other hand, should 
the Wends consiH of mungo and cotton, or of materuils 
varying in filament length and fineness, they require 
a greater amount of carding, and to force such blends 
too expeditiously through the machinery produces 
unsatisfactory work. An adequate preparation of 
the materials on the teazer and fearnought contributes 
to economy in carding. This preparatory opening 
and mixing, when properly done, nieans a material 
product in a condition that augments carding output. 

As previously stated, the threads on the condenser 
bobbins — B*, Fig. 41 — ^are described as “ slivers ” or 
condensed “ slubbings.” The effects of the scribbling 
and car^■.ng routine are evident in the material samples 
reproduced to scale in Figs. 44 and 45. Both these 
result from the treatment •of shoddy deiived from 
pulling khaki rags. The saniple in Fig. 44 was taken 
from the last (ioffer of the .carder or roller LD, in 
Fig. 41, and the sample at A, Fig. 45,^ from tl^e same 
machine between the rubbing leatliers^ — R * — and sliver 
bobbius — B*. ^ 

The condensed slivers are made into yarn by spinning 
on the mule or s^lf-actor, a factory view' of which is 
given in Fig. 46. The condenser bobbins, are fixed in 
tlje stationary frame of the machine, and the slivers arc 
drawn from them l)y khe delivery rollers R. These 
rollers, and the carriage, C, have an intermittent move- 
ment, .and are controlled by the headstock of the 
self-actor..* i 

I ^ 

Spinnjng is done in four period!*,, folio wing each other 
consecutivel^y. ^At the commencement of the first 
^period, the carriage is m a position close to the frame, 
and%s it begins ^ to recede the slivers, during delivery 
by rollers R, are held Iby the fallei wire F in a line with 
the tips of tlie spindles on which the bobbins are placed. 

c ‘ 

* See Chapter III in WooUen wrd Worakd by the fiftme Author. 
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Hence, in the proces*s, twist may be inserted into the 
slivers by the spindles without their bejng wound on 
tq[ the bobbins. In the second period, the rollers R 
are automatically stopped by the control mechanism 
in the headstock, and the carri|tge continues to recede 
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MICROSCOPIC VIEW OF CONDENSED SLIVER 
(MUNOO BL^ND) 

(First period of^Spinniij^) 

t * 

•and the spindles to reyolve, inserting aaaitional twist 
into the threads and *also -drafting or elongatiilg them. 
In the third ‘period, wh^ the carriage has Reached the^ 
end of its traverse, and with the rollerS R«.lso inaejive, 
the final degree of twist is givefl.to the yarn. In the 
fourth or last period, *that of* winding .the .spun thread 
on to the. bobbins, the faller wire f lowers the threads 
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into a correct position for wincfing. Simultaneously 
the faller comes into action for evening the tension 
on the threads as they pafes on to the bobbins, and for 
forming corrcctly-shapcd cops. 

The changes, effected in the sliver structure, in these 
periods of spinning are illustrated in the microscopic 
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views in Figs. 47 to 50. The first 'is suggestive of the 
filament* arrangement in the sliver-r-composed of 
mimgo-^-after the first period,' Vind when the full 
length of sfe^pr lias beep delivered by rollers i?— Fig. 46 
—and some twii!e imparted, namely, such as to render 
the slivers sufficiently ‘tensil^ as to sustain drafting or 
attenuation ^witl^out breakage. A will be seen that the 
fibres have assumed*?, wrapped or entwined order. 
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The second specimen — Fig. 48 — is from a length of the 
same sliver when drafted and reduced in thicknesg, and 
a^|:er the • insertion of* additional twine. It is now 
a partially spun yarn, the fibres being loosely twisted 
round each other, the yarn being soft and loose in 
structure, though obviously of a more compact character 
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than the sliver-thread resulting tioin thtf first 
process. , ^ • 

Figs. 49 and 50 ‘illustrate the effects of different 
degrees of twine after ^ the tf>ird period.** Specimen^ 
49 is typical of the result on the compfetion of drafting 
and spinning ; and specinysn 50 nf th^ result when the 
final twist has been gfven to flie yarn,, preparing it for 
winding o^n to the cop. 
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The yiree material resultants of carding, condensing, 
and i^inning are also illustrated in Fig. 44 and in A 
and B, Fig. 45. In the carded' specimen ther comple^- 
ness of the filament admixture and of filament crossing 
are observed in the filmy web of fibre produced. If 
microscopically examined, the material in this condition 
would be fdund to bo consistent in fibre composition and 
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assortment. Any irregularities in •these features would 
be attendddc by prody.ction- pf a sliver uneven in 
‘thiclmess. c ^ 

That the slivto— c4, Fig.^ 46— should be regular in 
structure and in diameter is due to the correctness 
with c which the carding has been done. Jhe spun 
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yarns — Fig. 45 — do not appear to show the ^me 
• evenness of diameter as the slivers from which they 
hUve been derived. Rut it^ should be Observed* that, 
in the spinning of low qualities of material, in which 
the fibres differ greatly in length, however perfectly 
the work of carding and contlensing is carried out, 
the differe^fee in the behaviour of the shorter find of 
the longer fibres may be a cause of inequalities in the 
yarn surface. ^ 

The condensed sliver length, relative to the spun 
yarn length, is modified with the counts of the yarn 
produced, and also with the average fineness and length 
of the fibres of which the sliver is formed. 

Investigation and experiment demonstrate that 
these two lengths need to be adjusted with thq^haracter 
of ’the thread required. If this should be “soft” 
s^un, then the drafting sliould be accordingly reduced, 
in which casc^ the condensed and t|je spun lengths 
would more* closely approximate each other. If the 
yarn ifttended fjiould be Qnc in counts and “ hard ” 
spun, the amount of the draft would be augmented, 
^which means a thicker sliver in relation to the Si/.e of 
the spun yarn. But, in ©addition to thSse features, 
there is the controlling consideratio’li of the material 
quality. The sj^ortness of the* fibre in mungd contracts 
the drafting range. On the other hand, in materials 
of a longer staple — such as* shoddy obtained fipm 
stockings, etc., and. pulled, crossjpred yarn waste — 
thfe filament lengHi provides for a fuller degree of 
drafting. , • * • 

The condensed sliv*er8 are usually prepared ene-third 
thicker in ‘'counts” than the^pun ySri\i»* but experi- 
ment and practice, in the carding •and spinning of 
different classes of material, arg the true guides to 
follo,w. 

What ,will be apparent to the tfthnical reader, ^is the 
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corrfplexity of the machinery Employed in shoddy 
and mungo yarn^making. This machinery is of English 
origin* design* and construction. On the measure of 
the practical science exercised in th6 setting and running 
of the machines, the success of the whole system of 
manufacture depends. • 
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LOTH MANUFACTURE 
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Departments, of Cloth Manufacture — Ih^ductivc routine in 
Woollen, •Shoddy and Worsted Cloth Manufactfire — Factory 
Direction and (^ntrol — ^Field for Practical Work — ^Weavinjj 
— ^Types of Ijoom employed — ^Loom Output — Varieties of 
Shoddy and jVPimgo Cloths — Practices in Loom or Cloth 
Setting and Tjooraing- -Union Fabrics — Tweeds — Pilots — 
Friezes — ^Napps — ^Meltons— Blankets — Rugs — Face Cloths— 
Beavers — Cloth Finishing in the Shoddy Industry. 

Ploih Manufacture is divisible into three departments 
— Spinning, Weaving and Finishing. In the woollen 
industry the work of each department is jjfErformed 
in ‘the same mill, or in mills under one administrative 
3ontrol. In the worsted* and cotton industries, Yarn 
Preparation, Piece Weaj/ing, and Fabric Dyeing and 
Finishing, are treated separate branches of manu- 
facture, and capped out in special factories, or in works 
under independent *direction anjl management. 

The woollen producer, whether concerned fti the 
ise of fleece wool, wool substitutes or botft, deals with 
:he whole routine of manufacture* from the fibrous 
material to thj finished and* marketable gr^ods. He 
requires, as a consequence, to be conversant with <he 
nature, properties and applications of the different 
varieties of material j and, in the^ shoddy trade, with 
thb yielding quality and value of the rags from which 
the reclaimed , wool employed is* derived. • Further, 
he is called upon to tf^ganwe the processes and operations 
associated with the conversion of the A-w^ jsaterial into 
yarn, the yarn into clofti, and the cldth into an ^rticltf 
of commerce. 

TJjie ta’sk of the worsted iRanufactyrer ,is more cen- 
tralized in character, ft is maiyiy confined to^ piece 
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production, including the selection and purchase of 
yams ot the correct structure for making tho classes 
of fabrics adapted to the tiading requirements.* ° 

To briefly compare the systems of Worsted, Woollen, 
and Wool-Substitute Manufacture— custom and practice 
impel the producer, in ‘the first system, to acquire the 
yarns from, the spinner, obtaining those of, a Botany, 
Crossbred, Angola or Woollen variety, according 
to the make and class of the goods, in view. This 
implies that the worsted producer superintends and 
directs the weaving department, and that he is respon- 
sible for the origination of special varieties of cloth. 
The pieces, when woven, pass out of his hands^ for, 
dyeing and finishing. 

In theS^econd system, the producer selects the wools 
applicable to his branch of the trade. These he sorts a2id 
blends, and cards and spins in making a definite descrip- 
tion of yarn as Jo fibre composition, counts, degree of 
j twine, or mixture shade. If®the material ingredients 
are unsuitable for the development of tljb types otf cloth 
intended, faulty piece production may result though 
the manufacturing procedure may be sound. It is 
therefore essAitial that correct yarns should be prepared. 
They form the ba^s of success in obtaining a saleable 
cloth, for ^he pieces are ^.i^ated, in the finishing routine, 
in i^egard to the properties of tKe wool fibre used, and 
the .type of yarn spun. « 

The sectional branches of blending, carding, spinning, 
weaving and finishing are interdep^dent. It follows 
that the two latter^'may beoefficient, but should an 
error or (^screpancy occur in^the tliJce former, or should 
the machines^^ e^uipme^t and process rdutlne in yam 
iHakin^ be inaccurately planned and directed, the 
marketing of the wovep* goods, is likely to be done at a 
discount. 

Similar conditions^’^^obtain m the manufacture of 
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cloths made of wool^substitutes as in the manufacture 
of goods made of fleece wool. The ^roduce/’s work, 
hbwever, .starts with the »ags. Should these be in- 
judiciously chosen, the fibrous materials obtained from 
them will be more or less deficient in quality for the 
kind of yarn and cloth required. Provided the rag 
product is .Satisfactory, the pulling and blending of the 
materials for getting a yarn of the right fibrous substance 
and density, an^ a cloth of a suitable nature and value, 
entails skilled practice in carding and spinning, combined 
with competent mill organization. Defects in one 
stage or another of manufacture develop crucial problems 
;n ojoth construction, for the character of the woven 
and finished fabric is determined by the character of 
the yams, and the cost of the yarn controls^ Ae selling 
pflce of the cloth. 

The several sections of a modern shoddy factory 
are under the direction qf the technically trained expert. 
To advant^eously utilize the flexble means which, 
the industry oftprs in productive capacity and range, it 
is regarded as vital that t£e tlynker should be actively 
associated with the practitioner. This combination 
ensures standardized results, and the development of 
new avenues of manufacturing activity. Invention 
and discovery are thus •fostered and .exploited 
under conditions favourable to trading strength •and 
growth. • , 

In the diversity of raw materials usable, and in the 
changes feasible ih yam and fabric construction, the 
shoddy, manufacturer discovers •an ampleP field for 
practical experiment in jiew cloth origination. Thus, 
by focusing specialized knowledge /on^^he selection 
and assortment of the raw materials, and, on the ^chem^ 
of manufacturing opera^ons, hp succeeds, in thb. first 
plape, in effecting *improvlments ^nd .economies in 
yam aqd cloth production ; ant}? in the second^ place. 
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in Modifying, as trade demands, the make, style and 
finish of the goojds. 

When thus* conceived, » woollen and union clofh 
manufacturing, with shoddy and “ waste ” fibre as tL 
raw materials, has its practical, technical, and origina- 
tive phases. The pradical phase concerns amplified 
systems of work for securing intrinsic value dnd newness 
in the commercial result ; the technical phase concerns 
problem investigation and solution ; anfl the originative 
phase concerns inventive effort as evinced in improved 
machinery and in augmented economy and efficiency in 
the processes of manufacture 
Weaving is the department in which the spun yam. 
is used in making the fabric. It comprises, in addition 
to piece production, the operations of warping, beaming ' 
healding and sle 3 dng. » " 

In warping, the required number of cops or bobbins of 
yam are mountqjl in a creel. »The8e ar^ combined in 
forming a chain or warp of a specified numbdr and length 
of threads for producing a pipce of a defiliite width and 
length. The warps ar» frequently* made in sections 
on whht is termed the sectional warping machine. 
In this machine thp ends from the cops pass between 
the splits of a course reed, through a sizing trough 
containing, the sizing solution, over a nupiber of drying 
cylirtders, and through a second reed on to the sectional 
b^m or “ cheese.” At the beginning and completion 
ofewh cheese” a Jease iji taken,.crosging the threads 

in alternate order. Bands or cords afe inserted into the 
learos to keep the ends or threads in the positions, 
assigned f® them in the warping prodess, in the looming 
and h^Idmg»#perations., With |he “cheeses” IJins. 

Id widOi, and the itarp 72 ins. wide, 16 such “ cheeses ” 
would be placed on tho shafh of the beaming frame. 
From the “ohpeseg” thus placed tfie yams ran through 
i raddlf or sley in beftjg drawn from end to end of the 
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frame, and as they afe wound on to the chain beaifi of 
the loom. Warping on the mill or largj creel, revolving 
in*a vertical or in a horiaontaii position, is klsb practised. 

Healding follows, and consists in threading the yarns 
into the healds of the shafts or heddles. The “ reacher- 
in ** hands the threads, one Uy one from the lease, 
to the “ d\!kwer-in,” who passes his hook through the 
.healds in the correct sequence for this purpose. After 
healding, the wa^p is sleyed by entering the threads in 
sets of two, three, four, etc., into the dents of the reed. 
The prepared, healded, and sleyed warp is now fixed 
in the loom, when the shafts are secured to the shedding 
ttieclianism, and the ends of the warp fastened to the 
wrapper of the piece beam. 

Weaving, in the low-woollen trade, is dong^on three 
Wjes of looms — the T^pet, the Dobby, and the 
Jacquard, terms denoting different principles of shedding. 
Tappet sheddipg is the simpler type ajid is adopted in 
inaking .plaih and twilled goods. Dobby shedding is , 
applicable to eifber plain or^ fancy fabrics, and Jacquard 
or harness shedding to the production of figured rugs 
,and various grades of tapestries and carpets. * 

Looms of an improved construction are*employed in 
shoddy factories, namely, those \\^th positive warp 
let-off and piec^ take-ujp motibns ; with severiil shuttle 
boxes on each side of the going-part ; with weft-g/top 
mechanism ; and, in some instances, with automatic 
weft-supply motions} . , 

'Actual weaving •consists of (1) shedding or dividing 
the warp yams, by liftm^and lowering the helhld shafts 
in a prescribed order ; (2) picking or shuttling ; (3) 
beating-up or 'forcing ^he picl^ or slfot^usf weft into 
position by the movement of the* going-part J (4y 
letting-off of the warp gr chalg ; and (6) taking-up 
of the piece as it is woven, oi^ as pick hy pick is inserted 
into the, warp. 
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lA the factory the looijis ard* arranged in aisles. 
They receive motion from a line shaft, either motor 
or heft driven. The number of looms, and •the speed 
at which they run, determine the productive capacity 
of the mill, or the number of looms used controls the 
mechanical equipment® of the departments both 
preceding amd following weaving. 

The length of the cloth woven necessarily varies 
with the picks per inch in the goods^ Assuming the 
speed to be 90 picks per min. (a fair average), and the 
picks per inch on three types of loom-mounting to be 
20, 30 and 40 respectively, with an allowance of 10 
per cent for stoppages — due chiefly to the re-fliling 
of the shuttles and the taking-up and repairing of 
broken ^rp threads — ^the yard production per week 
of 48 hrs. would be — ° 

C L’ 

Zoom ^eed, Pielta per inch in Produdion in 48 
e goods, ^ • hotira, 

90 picks per incli 20 3§4 yards 

30 216 

46 162 „ . 

Reducing the operative week to 40 hrs., with anu 

installation of 1,000 looms, running at the speed named 
and inserting 20 picks per inch in the cloth, would be 
equivalent to a diminution in , outputf< of 54,000 yds. 
This one factor is significant of the loss which the 
contraction of the working week entails in productive 
results in the textile cindustries. ^ 

Both ‘felted and yoven goods are made of shoddy, 
mungo and pulled waste. Th^ ^Ipom* manufactures 
form, hoVever, Jhe bulk of the trade, and comprise 
the foJlowin2**C}roup Clasises of clpths — 

• • ^ 

Oipftp I. Cloths }fi which both the Warp and Weft Yam are 
of a Shoddy description. * © ® o 

Group II. Clothe having a CqJ^ton Warp crossed with a 
Mungo or Shoddy Weft^i'arn. 
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Group III. Cloths having a Worsted Warp*crossed with a 
Cotton Weft (face intersecting* yarn), and Mungo of Shoddy 
\^eft (back intersecting yam). • 

Group •!¥. Cloths having a •Cotton Warp 'crossed with a 
Worsted Face Yam, and a Mungo or Shoddy Backing Yarn. 

Group V. Cloths compound in structure, made of various 
counts and qualities of Yarn. 

The manjifactures in Groups 1 and II represent two 
schemes of fabric construction. Fig. 51, for example, 
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SHODDY TWINED 

is a typical tweed made of shoddy warp and weft yarn, 
and illustrative of thp cloths in Group I ; and Fig. 52 
is ‘a typical checked ‘union rug with mungo yjirn for 
weft and cottop yarn for. warp, antt illustratke of the 
cloths in Group 15.®* These examples suggest, first, 

• the common' principle of weaving, that ftf ujing both the 
warp and weft yarns fn making tha twilled feeftures* 
of the cloth, and second^ the compound principlq of 
weaying in which tlife weft ;^arns build both surfaces 
of the fabric, and conceal the warj^or cotton yams. 
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Tlie respective cloths also (temonstrate different 
practiced in loom setting and finishing. In the, suiting 
textufe — Fig. 51 — the twilled Jines are developed in 
both warp and weft yarns. As the materials are of 'a 
shoddy variety they necessitate the pieces being well 
milled to give firmness and wearing strength 
to the fabric. This milling practice — which obtains 
in a greater or lesses degree in all classes of shoddy 
and mungo manufactures — implies that the pieces are 
wide set in the reed, and comparatively loose woven. 
In Cheviot tweeds, of this weight per yard, the pieces 
would be woven narrower in the reed than shoddy pieces 
for the same finished width, and the cloths would ^pnly 
require a minimum amount of finishing. Chevidts are; 
as a resu^^ clear, bright and fresh in colour, and also full 
in the handle, whereas shoddy productions are duller 
in. tone and harder in the fe61. These differences are 
partly attributable to the respective qualities of wool 
^ and shoddy, bul they also £6rise from “the increased, 
amount of felting necessary in the shoddy as compared 
with the Cheviot manu|acture. ^ 

The*^ union type of fabrics — Fig.^ 52, Group II — is 
producible ih both shoddy ^nd woollen yarns. The 
object in their construction is a cheap class of goods 
having a similar nature, and also application as cloths 
made of warp and weft yarns bonsisting of new wool 
fibrp. To secure thesei features the two-ply weft 
structure of cloth is used. This provides for the weft 
yam making each suiJace o! the fabrw, so that the cotton 
warp threads pass between the two layers of weft yam, 
which they regularly and evqnly bifid together. Such 
layers of ya^;ri, hi producing pattern details, alternate 
in position, or from one side of’ the cloth to the other. 
Agaii!, the piecescare heavily ^felted and also raised on 
both sides, covering thh^ face V)f the cloths mth 
fibre. 
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The commercial varieties of fabrics, indluded in^he 
several Group .Classes, are-—* • 

J n Grodp«I. — Tweeds, Pik)ts, Friezes, Napps,* Mdtons,*RugB, 

[ Blankets. 

In Group II. — Face-Costume Cloths, Beavers, Raised-pile 
Fabrics, Figured Rugs and Decorative Cioths. 

In Group III. — ^Union Worsteds, tJoatings and Suitings. 

In Group IV. — ^Union Worsteds, Dress and Mangle Cloths. 

In Group V. — Union Compound-make Cloths, Reversibles 
and Lined Overcoatings. 

The trading range of the industry is suggested by 
the commercial varieties of cloth produced, \^ich will 
be considered under the Group Classes of manufacture 
► defined — 

Gnoifp I. Shoddy Tweeds average from 16 to 24 or 
26 ozs. per yard. They are woven in solidf and in 
mixture-shade yarns. Cheviot tweed characteristics are 
acquired, in such cloths, by using strong-fibred shoddies 
to which, in the better gade productions, a percentage 
of fleece, wool may be ^ded in preparing the blend. ^ 
This practice results in the goods possessing some of the 
tinted and wearing qualities of the Scotch or Irish 
tweed. • 

Pilots are overcoating 9 loths made in «olid shades 
, and piece-dyed, heavily milled ani fibrous finished, 
and cassimere twill in construction. # 

Friezes are ttick m4kes of cloth, also twill wowgn, 
wide set in the loom, e.g. 90# or more ins. for 54 ins. 
finished. The wool substitute used is of the shoddy 
class, and spun to yarns of 3 '’to 8 yds. per dranj. The 
pieces are excessively felted in both width and length, 
and this develops' rough filament surfacq, or the 
•“frieze” quality. » 

Napps form a speciftl variety of 4 )vercoating»clotb 
made in both mungo and shoddy, materials. * 
weaves of an open st‘hicture,**as well as t^j^ed weaves, 
are employed. The piedes are seJ 7^in8. to 86 ins. in 

l»-(l457t) » 
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the> reed, milled to 58 ins. or 59 w., washed oS, dyed, 
raised, ' tentered and napped. In the .last operation 
the raised fibre "is rubbed jnto a curl or napp condition. 


, i ; ■ - * 



Jj'io. 52 

u 810N ObECEBO 
(Ootton Warp. Mungo Weft) 

MeUons are hard, firm-finished goods,,plain or broken 
^ twill in tEid* n^ke. The substantial handle of the 
fabrics results from close weaving and heavy felting. 
As an example, one IMdcof 51oth^ produced in 13 skeins 
warp yams; sef in^a 12’s reed 2*s, and crossed** with 
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11} skeins weft, with, 28 picks per inch, ifi weavable in 
the twill, cijtting 2’s in the weft. Width in the reed 
9&ins., ^nd finished as follo\^s — * • • • 

Milled to 57} ins. and 20 per cent, in length, washed 
off, tentered, cut, dyed, re-tentered, brushed and 
steamed, re-cut, re-brushed and steamed, hot-pressed, 
re-steamed, /5old-pressed and steamed. , 

Blankets *axe made of both the shorter and longer 
descriptions of substitutes, that is in materials suited 
to the type of ^ile required in the goods. They are 
plain woven, well felled, and raised dampen both 
sides. 

, Bups include, in the low-grade manufactures, 
^ hors^ rugs ** ; and, in the better manufactures, 
travelling rugs, woven in fancy shades, and iur checked 
patterns, as in Fig. 52. 

• Geoxjp II. Face Costmie Cloths. These are a thin 
variety of plain fabric with cotton warp and mungo 
weft. The (vafton threads are concealed by the weft 
yam, })eing thicker in counts than the warp yarn, and 
by hjiving an excess of picks as compared with threads 
. pen inch in the weaving of the pieces. In milling, the 
•filament quality of the mim^o yam developsisoftness and 
^ fullness of cloth. The fibrous surface is raised with the 
pieces in a damp condition, t and this producer the 
“ dressed,” ” file ” or “ face ” finish characterizipg 
these cloths. , • 

Beavers. Thepe clpths are also face-finished, but of 
a heavy structure, Irbm 22 tb 40 dzs. per yard.. They 
are two-jply in weft structyre, the T^lave being a double- 
weft swansdown, or a-dOu^ly-weft sateen. The jinishing 
• routine of these goods is varied and complex jji character. 
The particulars of mabufactufe and finishing fcr ai 

22 o2s. cloth are as follows — 

• » 

Warp* 2/30’8 black Cbtton, 12%) reed 4’s. 00 ins. wide in the 
loom! * 
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Weft. 16 sKeins Mungo, 72 picks ]^er inch. Weave, 6-shaft 
sateen : *weft reversible. • 

Finishing Rowtme. Knot and mend, scoul? with "alkali, 8® 
Twadftle, mill 68 ins., raises four, times, tenter, d^yrbeat, dUt, 
hot-press, boil, 170® F., wash off (repeating these two processes 
three times). Be-tenter, re-dry beat, re-cut, brush and steam, 
re-press hot, re-steam and cold-press. 

• 

It will , be observed that prior to dyeing, the 
piece passes through the complete series* of finishing 
processes. 

Raised-pile Fabrics. These clothS have what is 
termed ^ velvet pile surface, ‘if made of yarns con- 
sisting of mohair or lustre laps, or pulled waste from 
mohair and lustre yarns, the pile is of a bright character, 
and the goods are sometimes called “ mohair#.” Tfie 
warp ydlrn is cotton and the fabrics may be single or 
two-ply in the weft ; if two-ply, reversible goods #are 
produced which are' finished 6n both sides. ^ 

Figured Rugs and Decorative Cloths. The weaving 
of these goods*is done in harness loohis, using both 
mungo and shoddy yarns. The milling and* finishing 
develop a velvet pile on thb face a»id Iback of the^rugs. 
The decorative cloths are ordinary as well as pile, 
finished, but, like the rugs, jire two or three-fold in th6 
weft, developing ^he figured effects in the weft yS-rn 
and* in ^several shad^sf Certain varieties of union 
carpets, with a cotton warp aftd woof-substitute weft, 
arp also produced. c 

The cloths in Groups III, IV ai^d V are manufactured 
of different yarn units such as* worsted, cotton and 
shoddy, * and also^ cotton and union^ twist threads. 
Fabric weight and pattern, type‘s are'^, however, obtained 
by the metljod ^f using the yarns made-^ of re-used fibre. 

' or \^ool substitutes. As a ruft such yams yield jrom 
one-ialf to two^thirds. of the fibrous substance df the 

0 o 

piece. The cloths are (instructed on the compound 
warp end weft prificiples ofVeaving. Eabricjs of the 
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. first category are twft-fold ^in the weft and single? in 
the warp, and those of the second category two or 
three-fold in both warp and weft. * * * 

The weft-compound cloths are of two varieties ; 
(1) those in which the warp yarns are worsted, and the 
weft yarns cotton and shoddy ; find (2) those in which 
the warp yirns are cotton, and the weft yafns worsted 
and shoddy or mungo. Warp-face weaves — e.g. prunelle 

twill, whipcord ^and Venetian twills — are employed 
in the manufacture of the former, and weft-face weaves — 
e.g. f twill, derivatives of the sateens, and small 
diagonals and other plans in which the effects are 
* weft-formed — in the manufacture of the latter. 

The ’lollowing are data for the construction of a 
backed-prunelle union worsted coating — / 

t 

• Union Worsted {WorsiSd Warp, Shoddy, and Cotton 
Wefts), 

^Warp; 2 /48’s* Worsted 
, 22*s reed 4’s 

• 64 ins. to 66 ins. in the reed. 

Weft ; * 1 pick of 2/40^8 Cotton 

1 pick of 8 skeins Mungo or Shoddy 
84 picks per inch. ^ 

, Weave; Prunelle t\yill fai^, 9-shaft sjiteen back, 
arranged 1 pick face, 1 pickaback. 

In this build of texture, neither the cotton nor the 
shoddy weft showS on the face. These yarns are 
concealed by the* “ fi^ll ” setting iij the warp, and also 
by’ the weave plan.* The cotton w^ft stitches Mv^th the 
worsted ends for the (Jevftlopment of the twill, but it 
is hid by the warjf 'threads ; and the shoddy weft 
*yam8 interlace’ 8-and-l ^on the jmdersiue.of the cloth. 
As a consequence the shoddy yams are'useful in miking* 
a sateen back without appeariftg on 'the face of the 
texture. The practice ajjplie& in finishing, is contribu- 
tory to'tbesfe results. It is formulated to brifig out 
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the 'worsted twill, and to (|eyelo^ a fibrous quality on 
the back of the ({loth, or on the sateen sui'face consisting 
of the shocfdy yarn. With this object in view, in tlie 
milling, the pieces are subjected to compression and 
shrinkage in the direction of the weft, but not- in the 
direction of the warp, 'inducing width but not length 
contraction. After dyeing, the goods are ‘I raised in a 
moist condition on tie reverse side for getting \ip a 
napp of fibre, which covers the structvre of the shoddy 
yarns ii^the finished cloth. The face side is subse- 
quently brushed and cut clear, when the pieces are 
pressed, steamed and cold-pressed. 

In the second variety of worsted union, partially made 
of shoddy and cotton yarns, such weaving particulars 
as those ulustrated below are applied — 

* 

Union Worsted {Cotton TFarip, Worsted Face-Weft^ and • 
Shoddy Backing-Weft), 

Wurp; 2/40's Ootfion 
16's reed 3 ’b 

68 to 72 ins. in the feed. 

Weft ; 1 pick 6f 2/30’s Worsted 
, 1 i>ick of 10 skeins Mungo 

84 picks per inch. 

Weave 5 12-shaft fancy twill equal to one warp and 
three weft In order of intersection, and backed 
with a 6-shaft twUl or sateen equal to five weft 
aad one warp in order of intersectiqn. 

This plan of construction conceals the cotton warp, 
and provides for thq face effects bping woven in worsted 
yam, and for the back of the cloth being woven in 
mungo 6r shoddy yarn. Some milling is necessary, 
as in the warp-face unioir. Thi^ imparts fullness of 
handle to tt'.e cfoth by,renderipg the backing yams in' 
' a cofidition favofirable to raising. 

The compound wa^q) and. weft productions— Group 
V— enable different classes of^ reyersibles to be manu- 
factured, such as tBose of a lining descrtptlpn, The 
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scheme of weaving aiso adjnits of the use of oottbn- 
oentre* yams, •which may be inserted ^into the cloths 
as,a spebial warp or weft, if applied in the war]^ and 
also in the weft, such cotton yarns produce a thin 
texturtf between the face and backing yarns of the 
compound fabric. • 

Fig. 63 may be taken as suggesting the principles 
of falSric construction utilised. It fs a mungo-and-cotton 
yam lined overcc^ting cloth, with a small pattern on the 



Fig. 63 

• UNB]? OVBRCoAtINO 
(Mungo and Cotton-Twist Yarns) 

• • • 

face and a checked pattern on the back. The weave 
is double-cassimere, with the ad^tion of celhtre-warp 
threads — cotton — ^which form an appreciable proportion 
• of the wefghl of the^ finishe^ piedfe. ,3feese centre 
threads, being depressed on the face^and lifted jjh thd 
backing picks in the wealdng the <fabric, occupy an 
intermediate and invisible position in ^e clpth stmcture. 
In this .tyjtical example, for which the ^defsjde or 
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lining pattern is shown in tne specimen, the yams are 
arranged in the warp and weft thus— 

• • • • , ^ 

Warp ; 1 thread face 

1 „ centre 

1 „ backing 

1 face, and 

1 „ backing. 

* Weft ; 1 pick face, and 
! pick backing. 



The detail calculations are supplied, i^ this instance, 
for giving some idea of thecrplaftvo 'percentages of the 
different yaijis, Und also for suggesting the basis on * 
whiclJ the finMied*. weigh? per yatd of the cloth is arrived 
at fr6nl the weaving particulars. ‘ 

Prom the systems of®warpinfe and wefting here 
practised, ancl also 8^om the SevM fabric structures 
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which have been deacribed in treating of the clcfths, 
partioularly in Groups III, T[V and V, page UaT, it is to 
bfi understood that th(i standard principles of ^oven 
design and of fabric building — with suitable changes in 
yam eounts, setting, and in finishing routine — are as 
fully identified with the prodijfction of goods made of 
wool substitutes as with the manufacture of^oods made 
of fleece wool. 

doth finishing is all-important in this branch of the 
woollen industry. It isja subject, however, which cannot 
be dealt with in this treatise (see Finishing^f Textile 
Fabrics)^ but it should be observed that the intrinsic 
j-nd# selling merit of the cloths produced, is largely 
dependent on efficient practice in dyeing and finishing. 
On this account, in the up-to-date woollen victory, in 
which shoddy and mungo are used, the finishing plant 
iM varied in organization and equipment ; with the 
ma-chineiy designed and4)lanned to aiford every facility 
for adapting the milling* raising, lustreing, and other 
processes of w?|pk, to the classes of manufacture in 
vogife, whether Tweed, Saxyny, Napped, Curled, 
Velvet-Pile, Melton or Dressed-Face in quality and 
cl^aracter. 
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Edition, Re^ed. ^In demy 8 vo, cloth gilt, 150 pp.* 6 b. net. 

TALES* ON INSUBANOE LAW. By Jos.*A. Watsom, B.Sc., LL.B. In 
crow^ 8 vo, doth, 140 pp. 9f. net. 

PENSION, ENDOWMEIIT, LIFE ASSURANCE, AND OTHER SCHEMES 
FOR COMMERCIAL COMi?ANlES. By Harold Dovgharty, F.C.l.S. 
j^demy 8 vo, cloth gilt, 103 pp. Is* net. 

^UIDE TO LIFE ASSURANCE. By S. G. Leigh, Fellow of the Institute of 
AiMtaries. A Handbook of the Practical and Sdentific Aspects of the 
*Busin^. In crown 8 vo, cloth, 192 pp. 68 . net. 


10 s. 6 d. net. 


ORfiANIZATION AND MANAGEMENT 


OmCE OBOANIZATION AND UANAGEMENT. Including Secretarial 
^ By La^encb R. Dicksee, M.Com., F.C.A. ; and H. E. Blain, 

C.B.E., j^silhnt Managing director of the tlnderground Railways of 
Lond^. Fourth .lotion. Revised. In demy 8 vo, doth gilt, 3ll*,^p. 


78. 6d. ndt. 


COUNnN&'ilbUSE and FACToA OBOANIZATION. a Practical Manual 
^ of Modem Methods applied to the Counting House and Factoiy. By 
J. Gilmour Williamson. In demy 8 vo, cloth gilt,dB2 pp. 78. 6d. net. 

#1LING SYSTEMS. Their Prindples and tlleir Application to Modern 
Office Requirements. By EdwardvA; Cope. In crown 8 vo, doth gilt, 
200 pp., with illi^trations. , 88 . Sd. net. • • * ^ 

INDUSTRIAL TRAFFIC MANAGEMENT. By Gso. B. Lissbnden, Author 
, of ” Railway (Rebatfs)^Case Law/* die., etc. With a Foreword by Lord 
Lbverhulme. Second Ekliqpn, Revised and Enlarged. In demy 8 vo, 

in14r 5lfi2 


c]pth gil^ 352 pp. 8 ]^*net. ^ 

MOTOB BOAD TB^SPOBT FOB COHMEBCIAL PUBPi 


Pbillimore. Wfth an inteodhetion by Sir H. P. May 
C.B. In demy 8vo, dc^ giity G16 pp. 128. 6d. net. 


SS. By John 
FRY, K.C.M.G., 


IMBS AND THEIR MANAGEMENT. By Fr^Nc^^W. Pixley, F.C.A, 
Barrister-at^Law. In demy ow, clotli gilt, ^0 pp. 7|. Signet. • 

SOUalOB’S OpiCE OBOANIZATION, HANACIEHENT, AN1)%CC0UNT&' 
By E. A. Cope and H. Wb H. RoBips. '^In demy 8vo, cfl|li gilt. If 6 p^ 
witii numerous fdhns. ^et. M 

COtLIBBf OFpfoE OBOANIZATIOtl AND ACCOUNTS! By'J. W. Inkbs, 
F.£!.A. ; and T. Colin Campbell^^.C.!. In demy 8vo. 78. 6d. net. 
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DBAPEBT BU8IN;^8S OBOAHIZATION Ap MANASBUEIKT. By I 

Ernist Bayi^y. ^In demy 8vo, cldidi gic, 300 pp. It, U> net. ^ 

OBOCEB^ BUSINESS OBaANlZATION|lNm«eiLNAOEpNT. .By C. L. x/ 
Beeching. With Chapters on Buying a*Business, Grocers* Office Work • 
and ^k-keepinc, etc 4 by J. A. Smarv^ Second Edition. Incdemy^vo, 
doth? 183 pp. ft. net. i ^ ^ • . 

THE mSTOBY, im, \ND PACTldB OF THE STOCK EXCHANGE? * 
By A. P. PoLSY, B.A., Barrister-da-Law ; and F. H. CARRurajf^ Gould. 
Third Edition, Revised. In demy 8vo, doth gilt, 348 pp. ^ 6d« net. 


INDUSTRIAL ADMINISTRATION , 

THE PSYCHOLOGY OF HANAGEHENT. By L. M? Gilbrbib. In demy 
8vo, 354 pp. ^8. 6d* net. 

EMPLOYMENT MANAGEMENT. Compiled and edited by 
Bloomfield. In demy 8vo, 507 pp. Ss. 6d« net. 

PROBLEMS OF LABOUR. Compiled and Edited by Daniel Blc^mfibbd. 
In demy 8vo, cloth gilt, 434 pp. 8s. 6d. net. ^ • 


MODERN INDUSTRIAL MOVEMENTS. Compiled and Edited by Daniei,® 
Bloomfield. In demy 8vo, cloth gilt, 380 pp. IDs. 6d.^net. «' 

COMMON SENSE AND LABOUR. By SaAubl Crowther. In demy ‘3vo/ 
cloth gilt, 290 pp. Ss. 6d. net. 

CUBBENT SOCUL AND,INDUSTBIAL FIlIBCES. EdiV by LioW D, 
Bpm. In demy 8vo, cloth gilt, 393 pp. ISs. 6d. net. « 

La*TUR£S ON INDUSTRIAL ADMINISTRATION. £dit^ by/B." Muscio. 
M.A. In crown 8vo, cloth, 276 ppf «4l8. net? 

OUTLINES ikf INDUSTRIAL ADMINISTRATION. By R. 0. HerforDj, 
H. T. Hildage, ^nd H. G. Jenkiks. ^In demy 8vo, cloth gilt, 124 pp. 
$8. net. « « « 

* ff 

INDUSTRIAL CONTROL By F. Lawson. In demy 8vo, cloth gilt, 
130 pp. <88. 6j. net. ^ 

jfACTOBBABUINISTBATIONINPBACTICE.' By W. J. Hiscox. Indony 

8vo, doth gilt. 8s. 6d« net. ^ , 

MANAGEMENT. By J. Lee, M.A., M.Con^'Sc.. In' demy 8vo, doth gilt, 
133 pp. 58. net. % % * %» 

WtfBESHOP ^HIIUm£s.« By C. ’G. Renold. Reprinted from the 
Report of the^ British Assodation Sub-Committee oA Industrial Unrest. * 
In demy 8vo^ 52 pp. Is. net. 


HIIPPINg'oFFKGe OBGAinZAnON^HANAOEHEN^, ANB ACCOUNTS, 
f A comprehensive Guide to the inDnmer%bIe,det.il8 connected with the ' 
Shipping Tjiide. BjhALFREi^CALVBRff . In demy 8vo, nibtb gjlt, 203 pf ., 
with numerous farms. 08. net. ^ 
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^ EXPOBTEB’8 HANSBipE AND GI08SABT. Byf. H. Dudbnby. 
• In demy 8vo, cloth gilt.^S4 pfl. Ss. 6d. net. • r ^ 

bxPOB'riNbTOmWOBLBr ^ A. A. Prbciado. a Mdhual qI practical 
•xport information. In demy ^vo, doth gilt, ^7 Situ jiet.^ 

CASE AND FltEIGHT COST8. The i^rindples of CalcAation relating to the 
' Cost of, and Fieight on. Sea or Copmerd&l Cases. By A. W. £. 
Cros^^d. In crown 8vo. doth, %2 pp. 28* net. 

CONSULAR itRQUIBEMENTS FOB ElftORTERS AND SHIPPERS TO ALL 
PARTS OF VIE lYURLD. By J. S. Nowbry. Sedbnd Edition, Revised 
andsEnlarged. Including exact copies d all forms of Consular Invoices, 
etc. In demy 8vo, T:loth. 7^ 6d. net. 


BANKING AND FINANCE* 


MONET, EXCHANGE, AND BANKING, in their Practical. Theoretical, and 
Le^ Aspects. A complete Manual for Bank Officials, Business Men, 
^ an d Students of Commerce. By H. T. Easton, Associate of the Institute 
^t^^^nkers. Second Edition. In demy 8vo, cloth gilt, 312 pp. 6 b. net. 

ENQUSPf PUBLIC FINANCE. From the Revolution/ of 1688. With 
Chapters on the Bank of England. By Harvey E. Fisk. In demy 8vo. 
- doth gilt, 207 pp. 78. 6d. |Kt. 


POBEIGN EXCHANGE AND FOREIGN BILLS IN THEORY AND IN 
^ IVaCTICE. By W. F. Scalding, Certificate Associate, Institute of 
Bankers, fourth Edition, in demy 8vo, clotn gilt, 261 pp. 7 b. 6d| net. 

BASTEBN BXgBAN<fe. GUBBENGX, AND FINANCE. By the same Autllor. 
Thir6jl^<Wy In deifty 8vo,^«lth, 375 pp., illustrated. 15 b. net. 

FOREIGN EXCHANGE, A PRIMER OF.* By the same Author. In crown 
• 8vo, cloth, 108 pp. 8s. 6d. njt. , ^ 

BANKERS’ CREDITS AND* AH THAT APPERTAINS TO THEM IN THEIR 
PRACTICAL, LEGAL AND l^BYDiY ASPECTS. By the same Author. 

In demy 8vo, doth gilt, 126 pp. 108.^66. net. ^ ^ • 

IHE FUNCTIONS d!F MONEY. By the same Author. With aWorewor^ 
by G. Armitagb Smi^, D.Utt., M^. In demy 8vo, doth gilt, 179 pp. 

78. 6^ net. • • • 

PRACTICAL BANKIlfe. A Certificated Associate of the 

Institute of Bankers. With chapters on "TOe Prinelplefl ot Currency,” 
by C. F. HANNAipRD, Associate of the Institute of Ban/^s ; and " Bank * 
Book-keeping,” oy W. H,%Peard, Member of the Institute of Bankers in 
Ireland. In demy 8vo, aoth^slllt, 397 pp. 7 b. 6d. neO. 


*BANK OBGANlZlTION, HANAGEHENT, ANtf^AdOeCNTS. By J. «. 
Davis, D.Iit., H.A., LL.B. fa daily 8vo, .loth gilt, .169siip. ti. net 

BnXSil^HEQliES, AND NOTm. A Handbopk for Hen aiul., 

Uwyers. By J. A. Su.br, HUB. (Lend.). Edition, p 

demy 8vo, cloth %ilt, gp. 61. net • I 

ids BANKEBl^lCLEABING HOD^E. wiat it i^aiya irtulk.it does. By. 
P, 'W. Matthbws. In demv Syo, doth gilt, 168 pp. 7 b. 6 d. net. 
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BANEEBS* SEOnllTlES AGAINST aIIfAn4s. By Lawkbncb A. Fo^., 
Ceriifi(^i AssocUhte of the InstituUL, of sqnkers. In demy 8vo, clot^ 
gilt, 120 pp, 6s. net. •’ J • * , ^ 

BANEEB8’*ADTANCES.« By F. R. Stbiad. Edited by Sir Jobn PiOBT, 
K.C. In demy ^o. cloth, 144 pf. Ssfuef. * • 

BANKERS’ ABTaIgE^ AGAINST PRODUCE. By* A. WiixiAiis. In ' 
demy 8vo, cloth gilt, 147 pp. 6l« net.^ 

SIMPLE INTEREST TABLES. By^ Sir Wm. Schooling, M.E. In crown 
8vo, cloth gilt, res pp. 21g. net. , • \ 

DICTIONARY OF BANKING. A Complete Encycld^aedia of Banking Law 
and Practice. By W. Thomson, Blink Inspector. Fourth^Edition, 
Revised and Enlarged. In crown 4to, half-leather gilt, 691 pp. 808. net. 

BRITISH FINANGE. See p. 8. o 

TITLE DEEDS AND THE RUDIMENTS OF DEAL PROPERTY LATPr^y 
F. R. Stead. Third Edition. In demy 8vo, cloth, 151 pp. 68. net. 


SECRETARIAL WORK 


THE COMPANY SECRETARY’S YADE M^H. Edited Philip Jo.YBy,* 
F.C.I.S. Third Edition, Revised and l^larged. In foolscap 8vo, cloth. 
8s, 6d. net. 

• 

SECRETARY’S HANDBOOK. A Pracacaf Guide to the Work and Duties 
in connection with the Position of Secretary to a Member oT Pe^liament, 
^ Country Gentleman with a lande^ estate, a CSaritable institution ; 
vnth a section devoted to the work^q^a Ladf Secretifff f am'’ «*chapter 
dealing with Secretarial work iif general. Edited by H. E. Blain, C.B.E. 
In demy Tivo, cloth gilt, 168 pp. 68. net. o 


RDIDE for the COlaPAN^SECBETARi A Practical Manual and Work 
of Reference for the Company Secretary. By Arthur Coles, F.C.I.S. • 
Second Edition, Enlarged and thoroughly Revised. With 76 facsimile 
^ forms, and the fuU text of the Company Acts, ^8 and 1913 ; the 
Companies Clauses Actf 1845; Companies (Foreign Interest) Act, 1917; 
Companies (Particulars as to IMrectors) Act, 19}7 ; and War Legislation. 
In den^y 8vo, cloth gilt, 432 pp! 88. nft. • 


DICTIONARY OF SECRE?l*JiiIAL L^W AnJ^rAcTICE. A Conipre- 
Ciensive En^clopaedia ^f Information and Direction on all matters 
connected wilji the work oft, Company Secretary, gully illustrated with . 
the necessary forms and documents. With Actions on special branches 
of Secretarial Work. Edited by Pfifc.fp Tovey, F.C.I.S. With con- • 
tributions by ne^y AOieminent authorities on CompanyiLaw and Secre- » 

• tarial Prwtice. iSKit^g : The Rt. Hon.iG. N. Barnes, M.P. ; F. Gore- 
Rft)wne,-^.C.* M.A, ; A. Cre^ F.C.lS. ; J. P. Eamshaw, F.C.I.S. ; 
M. Weljsl<* Jenkinson, ^F.C.A. ; F. Pixley, F.C.A. ^ Third •edition, 

SEnli^rged aiv^evised. ,In one volume, clolj^ ^It, 1,011 pp. 42s. net. 

lEBENTURE^ A Handboft ior Limited* Cdlfipany OfiEj^als, Inv^t(^, 
and Busin;|& Meoi By F. Shbwbll I^opbr, M.A., InnA Temfie, 

* Barrister-at-Law. *In demy 8vo, clc^h gilt, 149 pp. 68. net. 
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^ TBAN8FEB OF STOCKS, mABES, AND OTffiK HABKETABLE 
SECURITIES* A Manua^t tie Law and PracUce. gBy F. D. Head. 
B.A. ((^on), Barrister-tujLawM Third Edition, Revised and' Enlarged. 
In demy 8vo, Cloth gilt, itO pp. lOs. 6d. net. • . 


THfi CHA^JLAN’S MANUAI^ *B^g a GuidI t« Ahe Management of 
Meetings in general, and of Meetings of Local Authlrities ; with separate 
and complete treatment of the Meetings of Pi!|)lic Companies. By 
GuRiii^ Palin, Barrister-at-La^ : and Ernest Martin, F.C.I.S. 
In crowIJMBvo. cloth gilt, 198 pp. net. 

HOW TO Ta]^ MII(UTES. Edited by Ernest Margin, F.C.I.S. Second 
Edition, ‘R^sed and Enlarged. In demy Svo, cloth gilt, 130 pp. 
2 b. ^ net. • ^ 

W^T IS fTHE YALl)^ OF A SHARE t Tables for readily and correctly 
ascertaining (1) the present value of shares ; and (2) what dividends 
should be paid annuaUy tC justify the purchase or martlet price of shares. 
W. Rossitbr. In demy Svo, limp cloth, 20 pp. 2s. 6d. net. 

PROSPECTUSES: HOW TO READ AND UNDERSTAND THEM. By 
^ PlIiLiP Tovey, F.C.I.S. In demy Svo, cloth, 109 pp. 6s. net. 

SHARE TRANSFER WORK. By F. W. Lidincton. A 
Ha^book for tlib use of Company Clerks. In crf^wn Svo, 123 pp. 
^8. 6d. net. * 
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[NCOHE TAXTAND SUPER-lftiX PRACTICE.® Incorporating the Con- 
soUd^tio^Act ofil91S and tiie Finance Acts, 1919 and 1920. Fb^rth 
Edition.! ^ELLiNGa^ In demy Svo, cloth gilt. 12s. Cd. net. 

TAXATIOIMiNNUAL. Deals with IncSme Tax and Super-tax ; Estate, 
^ Legacy, and Succession Duties ; Customs and Excise Duties ; Stamp 
Duties, etc. By W. E. Snelling.* In demy Svo, c%>th gilt. 10s. 6d. net. 

• SUPER-TAX TABLES. By gI O. Parsons. ^ 16 pp. Is. net. 

THE « ABACUS INCOME TAX TASlES. By E. I. Hammowd, A.L.A.A 

8B.net. • • . % • 

CORPORATION PROHXS TAX EXPjiAINED AND ILLUSTRATED. By 
P. D. Leake, F.C.A. In cA)wn Svo. Ib. net. 
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SCONOMIC GEOGRAPHY. By,^J. McFarlane, M.A., M.Com. In demy 
Svo, cloth ^Itr 56S pp., IS illustratioi!^ Bd. net. • 


ME PRINCIPLES OF ECONOlftC GEOGRAMY., By *R. >. RuLmose 
BROfhT, D.Sc., Lecturer in Cfeography in ink University 0 ^effield. Ii\ 
demy Svo, doth gilt, pp. 1^ 6dl net.\ • T 

lUTL^NES OF THE ECONOMIC HISTORY ^F ENGLAND. A Study In 
* Socid* Development. By H. 0. Mertoith, M.A, M.C^pi., Fellow of 
King’s College, Cambridge. In d|my Svo, cloth giltT, 376 pp. 78. Bd. nef. 
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THE HISTORT.iND ECONOMICS 
Kirxaldy. B.Litt. (Oxford), 
DudlbV Evans. Second Edition. 
15s. net. ^ 


I 

OF dtANSPOBT. By Adah W! 

ll-Couf jEirmingbam) ; and Alfrhp 
^In 8vo, ^oth 364 pp; 


THE ECONOMICS ()^'TElLE(IBAPHS,iNb<TELEPHONES. By Jorn^b, 
M.A., M.Com.Sc.j In crown 8vo, clpth gill* 92 pp. 2s. 6a. net. ,, 

BRITISH FINANCE ^DBINfl aIIiD liFTEB THE WAR, The 

results of investigations and me^erials eollected by a ConSmittee of the 
British Association, co-ordinated and brought up to date ^A. H. Gibson, 
and edited by A.*W. Kirkaldy, M.A., B.Ljtt. In demy 8vo, cloth gilt, 
479 pp. 15s. net. ^ , ‘ 

BRITISH LABOUR. Replacement and C^iciliation, 1914-1921., lE&ted by 
Adam W. Kirkaldy, M.A., B.Litt., M.Com. Dtfals with the results of 
inquiries arranged by the Section of Economic Science and Statistics of 
the British Asi^ation. In demy 8vo, clo^ gilt. 10s. 6d. net , 


PLAIN ECONOMICS. An Examination of the Essential Issues. By 

M.A.. M.Com.^. In crown 8vo, cloth gilt, 110 pp. Ss. 6d. net.^. • 


LABOUR, CAPITAL, AND FINANCE. By “Spectator" (Wj^ter^, 
Wall, FJ.I.). Essays on the Social, Economic, and Financial HseflJl^s 
■ of the Day. crown 8vo, cloth, 127 pp. Ss. 6d.^net. * ^ 

RECONSTRUCTION AND FOREIGN TRADE. By E. T. Wi£liams. 

In demy 8vo, 52 pp. 28. net 


ADVERTISINQ AND SALESMANSIUP 

THE CRAFT OF SILENT SALESMAN^?. iLGui^e AftEAiArertisement 
Construction. By C. MaxWbi^. XiiHcflfRTHA and J. W. Size, 

65 in. by 0^ in., cloth, 98 pp., with illustrations. 5s. net. ^ 

THE NEW BUSINESS. A Handbook Ueaiing w\& the Principles of Adver- 
tising. Selling, and Marketlog. By Harry Tipper, President Advertising « 
Men's League, New York, In ctemy 8vo; cloth gilt 406 pp. 8s. 6d. net. 

SALESMANSHIP.* By W. A. CotfsiON and iG. E. Grbcsdalb. In crown 
8vo. cloth, 186 pp. 8ssi 6d. net 

practical SALESMANSHIP. By 'N. C. RowLsIit, .Junr. In crown 8vo, 
337 pp. 7s. 6d. net. ^ i ) 

COMMERCIAL VRAYELLuS^. By Albbrt E. bSix. *In crown 8vo, doth 

- gilt 174 pp. ^88. 6d. net.^ ^ ^ 

THE PSYCHOLOGY OF ADYERTISING 'THEORY AND PRACTICE. 
By W. Dill Scott, P^D. 128. 6d. net. „ ^ 

AbYEfiTlSlND AS ^ Business ^0RC&* By P. T. Chbrimqton. in 
demy 8vt^ clou, 58^ pp.^ 10s. 8d. ne^ ^ 

^HE M^AL.QF SUCCES^FUL-STOREKEEPING. By W! A. Hotchxin. 
|ln demy 8vcf 298 pp. ^^6d. netf • , 

A SHORT COmtSE IN ABYERT16ING. By Aua. F. Osbo^ Ii^ demy Sifb, 

* • cloth gUt 261 pp. • 128. ed. net - 
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lUKIIie ADmUSEMENin AND BAKING THEM By Ror S. 

p Duhstxms. In demy 8vo«^oth^t, 264 pp. 128» 6d.^et. ^ 

fHE FBIH^LES 9F PBA(n»ll&I.i?UBUCm. By TruhaK A. ps Wresu 
Ip Urg 4 down 8vo, cloth, 266 Qp., irith 43 illuspatioga. lOscwl^nct. 

GONBECTINg’ a BAn OBBEB BIJ^SS. By' A. Bull. In crowii 
• 8vo, doth, 106 pp. 28. net. ^ , *1 

AIDS. AN^^dJiES. By Hbrbbdt N. C^son. In demy 8vo, doth, 167 pp. 
8 b. 6kL net.<^^ ^ 

MODERN PUBBICI'ri. By® A. W. Dban.o In crown 8vo, doth, 70 pp. 
28. net. 


LAW 

‘"BEBiiykNTlLE LAW. By J. A. Slater, B.A., LL.B. A Practical Exposi- 
^tion Law Students, Business Men, and Advanced Classes in (Joni* 
Colleges and Schools. Fourth Edition. In demy 8vo, cloth gilt, 

• 464 ^ 1 ^ 78. 6d. m>. y 

,X)0]{^ANI£S AKD COMPANY MW. Together with the Companies (Con- 
Sbliaation) Act, 1908 ; and 3e Act of 1913. By A. C. Connell, LL.B. 
(Lond.). of the Middle Temple, Barrister-al-Law, Second Edition, 
^ lapeaed. In dOmy 8vo, d%th gilt. 348 pp. 6 b. net. 

« » r> 

COMPAQ (5MSB LAW. By F. D. Head, B.A. (Oxon), Barrister-at-Law. 
In demy%8^ clotfi gilt, 314 pp. 7 b. 6d. net. 

THE LAW Elating to the Oblige bt land of passengers, 

ANMALS, AND GOODS. By S. W. Clarkb, BarristeZ-at- Law. In 
demy 8vo, cloth gilt, 350 pp. 1 78# 6d. net. > 

>THE LAW RELATING TO SECRET GOHBlsIlONS AND BRIBES (Christ- 
mas Boxes, Gratuities, Tips, etc.). * The Prevention of Conjiption Acts, 
1906 and 1916. ^y Albbhjt Cri^w, Barrisier-at-Daw Lee Pneeman c/ 
Grays Jnie. Second Edition; Revised and Enlarged. In demy 8vo, 
doth gilt, 252 pp. IQb. 6d. net. , 

BANKBUPTCY, DEFDS QF ABBANGEMENT, AND BILLS OF SALE. 
By W.® Valentine Ball, M.A>, Barr%Mpat~Law. Fourth Edition. 
Revised in accordance with the Ban^pnptcy and -rhe Deeds of 
Arrangement Ac^ 1914. In*demy 8vo, ^4 pp. 12B.<<6d. net. 

PBINCIPLYIS OF MARINeTLaW ’ By Lawrence Duckworth, Barrister- 
al-Law, Foarth Ration. Ksvised. In derib.Sm about 400 pp. 

lOl. 6d. net 

GUIDEMO THE LAW bF LICSHSING^ The^andbook fcj«a^l Licence- 
holders. By^ J. Wells -ThAtcher, Barri5l^-fl/-La«>\In deny Sv$, 
doph gUt, 200 ppi ^ * * 

RAILWAY .(REBATES) CASE LAW. By ^eXO. BP Li^semm. In demy 
8vo, dou gilt ^450 PP* * * 
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GUIDE TO BAI1^1[LAW. By A. E. CHAfiAN. M.A., AHaii4^ 
book for Tra&rs, Passengers, and Stndenb. Second Edition 

In demy 8vo, woth gilt,. 239 pp. 7s.^d* nete ^ ^ 

PABTNEBBHIP'UW AND ACCOUNT^ ^ R. W. HoixAftpt O.B^. 
M.A.,«M.Sc., LL.t.f Sjirmter-at-Lm, * {p demy 8vo, dotl^gilt 159 PP* 
08. net. J ^ ^ 

THE LAW OF CONMACT. * By^thebame Anthor. Revised i 
Edition. In demy 8vo, cloth, 1^3 pp. net. 


VniS, EXECDTOBIL AND TRUSTEES. By J. A. SuafC B.A., LL.B. 
With a chapter on Intestacy. ^ In foolscap 8vo, clotU, 122 pp« 28. fid; net. 

INHABITED HOUSE DUTY. By W. E.^nbllino! In demy 8w), doth 
^t, 356 pp. 128. 6d. net. » 

THE LAW OF BEPAIBS AND DILAPIDATIONS. By T. Cato Worsvou>« 
M.A., LL.D. In crown 8vo, doth gilt, 1(» pp. 88. 6d* net. t: 

THE. LAW OF EYIDENGE. By W. Nbmbhard Hibbbrt, LL.D., Banisltt- 
ai-Law. Third Edition, Revised. In crown 8vo, 120 pp. 78. 8d^net.^f 

THE LAW OF PBOCEDUBE. By the same Author. Second Edifen. ^ 
demy 8vo, doth gilt, 133 pp. 78. (kL net 


BUSINESS REFERENCE BOOKS . 

^ , 

BUSINESS HAN’S ENCTCLOPAEDU ANIP DICTION ABT (XFJJPHHEBCE 
A«reliable and comprehensive work of reference on all comme^dd sub* 
Jbcts, specially designed and written dor the bus^merc^pnf, the com* 
mercial student, and the modem man^t^^affairs.* Editecf^ L^rsClatek, 
B.A., LL.B. (Lond.). Assiste<f by upwards of 50 spedausts as con- 
tributors. • With numerous maps, illustrations, facsinme business forma 
and legal documents, diagrams, etc.* Second ^tion. In 4 vds., lar|(e 
crown 4to (each 450 pp.)4doth gilt, ;|f^ 4B.^et. * 

BUSINESS HAN’S GUIDE. Seventh Revised Edition. With Freni^. 
German, Spanish, and Italian lequivalenis for the J^mmerdal Woidi 

• and Tefins. Edited hyk J. A. Slater, B.A., LL.B. iLond.). The wofi 
indudes over 2,000 articles. In ctowu 8vo, d(^, 520 pp. ■ 68. njSt > 

COHHEBCIAL ARBITRATIONS. By E. J^*Fi^Y,*B.Sc., F.I.C., F.C.& 
An invaluable guide to J^ness men who Gffn caJmd upon ^ cond^ict 
#rbitrations.| In crown doth ^It. 88. 8a. nets 

PERSONAL EFFKIENOT IN BUSINESS. By E. E, Po«notoh. In amn 
8vo, doth gilj, 341 pp. 78. 64. net.i , 

DICnONABT OF COHmiRClAL COBB^ONDENCE IN« SEVEN LAN- 
eGUAGES: FRENCH, GEBHAN, SPANISH, ITALIAN, 

POBTUQVSSSEf AND BDSSIAN.^In dimy 8vo„doth, 718 pp. 128. li 
net. T^AVEAtion.* / ? * • ^ 

a'hANUAL OR^UPUcinNCT methods. .By W, Dhborotob. la 

demy 8vo, doth, 60 pp., iflustratea. 88s nafs * 

iOFnCElIACSn«ES,^PFLIAN(ls,AND‘HETHODS. By^OendieAqtlul.' 

* In demy $vo, doth gilt, 157 pp. SsJInet 
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C'OHHON COMMODITIES AtO INDUSTRIES SEKJ^ jEach book in 
> I crown 8vo, illustrated. 8^ nei| Volumes ^ready p^blMicd on 


^ I crown 8vo, illustrated 

•Tea 

Coffea 
Sugar ^ 

Rubber ^ 

Iron and STeiP 

sr ■ 

Timber 

Cotton 

SUk 

Wool 

linen 

Toffl^ 

Lennel 

flUys 

Paner 


tbinis anraeslns I 
Tho^otor Industry 
Booted Shoe Industry 
M «nd Cas Making 


Salta* 

Furniture 
Coal Tar % 

Knitted Fi^rlcs 

Zinc 

Asbestos 

Photogftiphy 

Silver 

Carpets 

Paints and Vamlshfs 
Cordagi^ind Cordage 
Hemp and Fibres 
Acids and Alkalis 
6ol4 
Electricity 
Butter and Cheese 
Alnininlnm 

The British Com Trade 

Engraving 

lead - 

Stones and Quarries 


Volumes ^ready p^blMicd on 

Petroleum ^ 
Perlumory 0 

, tCohL Storage aim lee 

CB . Ifiking 

Telekraphy, Telephony, 
ana Wireless 
Gloves and the Glove. 

Tgpde 

Jute 

iraishfs The Film Industry 

Cordage The Cycle Industry 

Fibres Drugs in Commerce 

Ikolis Colton Spinning 

Sulphir 
Irontounding 

beese Textile Bleaching 

Wine and the Wine 
cm Trade Trade 

» Concrete and Bcinlorced 

Concrete 
luarrles Wallpiy^r 


Clothing Trades Industry Sponges 
Modern Explosives Alcohol 
Electrlf lamp Induf 


' lamp Industry 


Alcohol In Commerce 
The Player Piano 


{Othet'd Preparation.) ^ 

BUSINSSg^JOKQANISATION AND MANAOEMENlt* 

A Monfhty Magazine of Standard for Business Men. 

Price Is. 6d. Post Free. Annual Subs^ption. ISs. 


COMPLETE flSTX POST FREE QW APPLICATION 


^siR 'I saac, pixmaij anA so^^, *LTD: 

Ptrlcer Street, ’KAigawayn* L^ndoA W.C.2 

*And at Bath, Melbonm^ Toronto imd Nodf lork,^ 







